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IMMUNOLOGICAL STUDIES WITH SERA FROM PENICILLIN- — 
ALLERGIC PATIENTS 


M. SALAZAR MALLEN, F.A.C.A. (Hon.), F.A.C.P., and OFELIA CUELLAR, Q.F.B. 
Mexico City, Mexico 


Der possibly to its low molecular weight, penicillin has been shown to 
have a weak and irregular ability to act as an anaphylactogen,® while allergic 


reactions after its use have been reported in only from 2 to 5.7 per cent of 


penicillin-treated individuals.*” Symptoms attributable to penicillin allergy 


_ are more or less typical, having in most cases the appearance of the serum 


reactions. [Eczematous, vesicular and exfoliative eruptions, have also been 


described so as to make the clinical diagnosis in some instances easily 


confused with a number of other allergic and toxic syndromes.** 


The studies here reported deal with the search for antibodies for pure 


(crystalline “G”) and amorphous (yellow) penicillin in the sera of patients 
_ showing or having shown allergic reactions to the drug. 


Penicillin antigens.—Collodion particles, prepared according to Cannon 
and Marshall,t were sensitized with crystalline and amorphous 
penicillin, in order to make two antigens, as follows: 

— - To 10 cc. of the stock suspension of collodion, are added 20 c.c. of the 
ee (sodium salt) in 0.85 per cent saline solution, containing 500 
LU. per c.c.; the mixture is shaken by hand and left overnight in the ice- 
box. Before its use it is centrifuged for three minutes at 2,500 r.p.m. ; the 
_ sedimented particles are washed once with saline and resuspended to give 
No. 5 turbidity with McFarland’s scale.7 
_ The reaction was carried out by mixing, in two series of serological test 

tubes, 0.2 c.c. of each antigen and 0.2 c.c. of fresh (unactivated)** serum 
: in dilutions from 1:10 to 1:1280. 


From the Allergic Unit, Hospital General, and the Laboratories, Instituto N. de Cardiologia, 
México D. 
lz, *Pure penicillin ‘‘G’’ was donated by Glaxo Laboratories, London. 
re. tA recent paper by Cavelti (J. Inmunol., 57:141, 1947) gives some refinements to the technique 
:" gf collodion agglutination; we have adhered to these in our later studies. 
**Calveti recommends the use of inactivated sera. 
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1 Ay IMMUNOLOGICAL STUDIES—MALLEN AND CUELLAR 


TABLE I. AGGLUTINATION OF COLLODION SENSITIZED PARTICLES WITH THE 
SERA OF 15 PENICILLIN ALLERGIC INDIVIDUALS 


Agglutinating Titer 
Cases} Antigen Remarks 
1/10 1/20 1/40 | 1/80 1/160 1/320 
A.P. +++/ 44+) ++ | ++ Penicillin urticaria 
2 CP. | | | | Urticaria and edema. 
3 | C.P. — | — | — — 
A.P. +++ | +++ | +++ | ++ — | — | Urticaria 
4 | CP. | — — | — Urticaria and edema. 
APL | +++) ++ | — | 
5 | CP — | — | Contact dermatitis flare up 
A.P +++ | — |. and positive patch test. 
| — | - 
A.P. +++) +++ + Severe urticaria 
9 C.P. | Urticaria, joint symptoms, 
ASP. +++) 444+ | ++ — | Urticaria. 
12 | CP. — | — | Physician, said to be 
A.P. | — allergic to penicillin. 
A.P. +++) +4+4+/] Severe urticaria. 
| AP. | +4+4+/ +4+4+ ++ + — Urticaria and edema. 


C.P.—Crystalline penicillin used to sensitize collodion. 

A.P.—Amorphous penicillin used to sensitize collodion. 

25 samples used as control (sera of non-allergic individuals) as well as non-sensitized collodion with 
“allergic sera’’, were all negative. 


Control tubes were also set up, with collodion particles sensitized with 
crystalline and amorphous penicillin and normal sera, and nonsensitized 
collodion with saline, normal and “penicillin allergic” sera. 

All tubes were individually shaken by hand, and left overnight in the 
icebox. Readings were made after adding to each tube 0.50 c.c. of saline 
solution and centrifuging for three minutes at 1,500 r.p.m. 

The results were noted by taking into consideration the formation of 
agglutinated particles and the turbidity of the suspension. Readings were 
made after shaking each tube at the bottom, trying to suspend the sedi- 
mented collodion particles. The negative tubes presented a uniformly 
turbid suspension; weak positives (+) showed fine agglutination in an 
oralescent suspension, very much like a weak Kahn reaction ; positive ones 
(++) showed gross particles floating in a very slightly opalescent suspen- 
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IMMUNOLOGICAL STUDIES—MALLEN AND CUELLAR 


sion, while strong positives (+++) consisted of coarse granules that did 
not get into suspension in the clear supernatant liquid. 

Data presented in Table I show the results obtained by studying the 
sera of fifteen penicillin-allergic individuals, 


COMMENT 


Demonstration of penicillin hypersensitiveness is attempted by per- 
Say forming intradermal or patch tests with penicillin solutions. Positive 
responses of the immediate (urticarial) or late (tuberculin-type) as well 
as eczematous changes are inconstantly seen. 

By using the technique of agglutination of penicillin-sensitized collodion 
pabticles, itbasbeen. our studies, te demonstrate 
agglutinating properties against the collodion antigen with amorphous 
penicillin in fourteen out of fifteen sera of “penicillin allergic” individuals. 
It is of interest to emphasize that collodion particles sensitized with crystal- 
_ line penicillin were not agglutinable, suggesting that in our cases antibodies 
_ were present against impurities contained in “amorphous” penicillin. In a 
case (No. 5) of a highly sensitive laboratory worker, that showed clinical 
_ symptomatology of the contact type, antibodies were demonstrated against 
amorphous penicillin but not for the pure crystalline drug; the patient, 
: a however, gave strong cutaneous (eczematous) reaction with both penicillins. 
: _ The reason for this result is not clear, but it is reasonable to assume that 
f a _ skin sensitizing antibodies may exist in the skin cells in absence of cir- 

culating ones. 


REFERENCES 


. Cannon, and Marshall, P. R.: J. Inmunol., 38 :365, 1940. 
. Goldman, L.; Friens, F., and Mason, L. M.: J.A.M.A., 131 :883, 1946. 
. Graves, W. N.; Carpenter, C. C., and Unangst, R. W.: Arch. Dermat. & Syph., 
50:6, 1944. 
. Keefer, C. S.: J.A.M.A., 122:1217, 1943. 
5. Lyons, C.: J.A.M.A., 123:1007, 1943. ; 
. McClosky, W. T., and Smith, M. I.: Proc. Soc. Exper. Biol. & Med., 57 :270, 1944. 


1948 FALL GRADUATE INSTRUCTIONAL COURSES 


A limited number of the Fall Graduate Instructional Courses is still available. This 
set of courses consists of thirty-eight comprehensive abstracts embracing the most 
recent advances in all phases of allergy. The subjects were presented by experienced 
teachers in their respective fields. The price for this complete set of courses is $15.00. 
Please mail requests to The American College of Allergists, 423 La Salle Medical 
Building, Minneapolis 2, Minnesota. 
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SENSITIVITY REACTIONS FROM PENICILLIN PREPARATIONS OF 
PROLONGED ACTION 


EDGAR A. HAUNZ, M.D., M.S. (Med.), and ERNEST L. GRINNELL, B.S., M.D. 
Grand Forks, North Dakota 


ly the past four years penicillin has been administered parenterally in 
various suspension media which retard the absorption of the drug and 
thereby maintain demonstrable blood levels for twelve to thirty-six hours 
from a single injection. The first to succeed in prolonging the action of 
penicillin were Romansky and Rittman,1*?? who in 1944 described a 
method of prolonging the action of penicillin by suspending it in a mixture 
of beeswax and peanut oil. This preparation gained wide acceptance and 
has been proven to be both therapeutically effective and practicable. In 
1946 Romansky® published an extensive report on the results of treat- 
ment with penicillin in beeswax and peanut oil. In this report the state- 
ment was made that the incidence of allergic reactions after intramuscular 
injection of calcium penicillin in beeswax and peanut oil was approximately 
5 per cent. It is the purpose of this paper to present evidence from an 
investigation of 142 patients that the incidence of allergic reactions is 
probably considerably higher than 5 per cent and that these reactions may 
be very severe and sometimes generalized. 

Distinct advances have been made recently in the preparation of procaine 
penicillin salts suspended in sesame or peanut oil, which, on the basis of 
preliminary reports, are successful in achieving the same prolongation of 
action as the former beeswax mixtures, but with apparently negligible al- 
lergic reactions or irritation. More recently, preparations of crystalline pro- 
caine penicillin G mixed with a hydrophilic colloid (carboxy-methyl cellu- 
lose), which can be injected in aqueous suspension, have appeared on the 
market. The early use of these preparations was attended by technical 
difficulty, in that the needle sometimes plugged before the injection could 
be completed. This objection has been largely overcome by improvements 
in manufacturing techniques, such as reduction of particle size, and the 
incidence of plugging has been less than 5 per cent with the latest batches. 


SENSITIVITY PHENOMENA 

Reactions from penicillin were more common in earlier days when 
preparations of the drug contained many impurities. Chief among these 
impurities were the so-called pyrogens. In fact, when penicillin was first 
commercially available, the product was so crude that the actual potency of 
the penicillin fraction was less than a tenth of that which obtains in 
present-day products. It had been demonstrated that tissue sensitivity 
developed in 2 or 3 per cent of non-allergic patients and in a larger number 
of allergic or previously treated individuals. Earlier reactions were very 
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severe and included urticaria, dermatitis, chills, fever, abdominal cramps, 
vomiting, convulsions, depression or excitation, purpura, azotemia, and 
hematuria, depending somewhat upon whether the drug was given sub- 
-cutaneously, intramuscularly or intravenously. Most of these reactions, 
with the exception of cutaneous manifestations, are no longer seen.’ 
Indeed, it has been shown that the quantity of penicillin administered 
bears no direct relationship to the incidence or hazard of reactions. Four 
million units have been given daily with no ill effects. In 1943, Lyons® 
found urticaria to be the commonest allergic manifestation to penicillin, % 
occurring in 5.7 per cent of 209 cases. It is very likely that the in- 
-cidence is considerably lower now that penicillin is available in the purest 
form. The refinement of technique in manufacture, which has been so 
remarkably achieved over a period of a few years, is a noteworthy con- 
tribution of the pharmaceutical industry. 
It is of interest that crystalline penicillin G in its dry form is stable 
for many years. Apparently it is not a strong allergen. Feinberg* demon- 
_ strated that individuals sensitive to penicillin spores did not give a positive 
reaction to penicillin. This would seem to indicate that there is no cross- 
sensitization to penicillin and the penicillium spores. Boufort and Olansky? 
_ emphasized the low incidence of reactions in persons receiving crystalline 
penicillin even though these persons had experienced variable reactions 
from non-crystalline penicillin previously given. Similar observations were 
reported by Welch et al’? in 1945. In summary, it may be stated that 
allergic or sensitivity reactions to crystalline penicillin G are infrequent, 
_ and while no exact figure seems to be available, the incidence is certainly 
_ far below the 5.7 per cent reported by Lyons® in 1943 when penicillin was 
available in crude form only. According to Rockwell,’ oral penicillin in ye 
adequate dosage is more liable to produce sensitivity reactions to peni- 
cillin than any other method of administration. We therefore do not 
_ believe it unusual that not a single instance of allergy to crystalline peni- 
cillin G per se was encountered in our study of 142 patients. 


Reactions, both irritative and allergic, from penicillin-oil-beeswax are 
frequent and have been thought to be due in most instances to some 
-protein-like material in the beeswax. The preparation of penicillin-oil- 

_ beeswax used in this investigation contained 4.8 per cent beeswax. 

; According to Sulzberger,’> beeswaxes contain extractives from different 
kinds of flowers and plants according to where the bees feed. American 
‘beeswax sometimes contains sufficient oleoresins of ragweed to give posi- 
tive reactions to patch tests in ragweed-sensitive persons. On the other 
hand, Gay* stated that no reaction occurred by scratch or intracutaneous 
tests with 4 per cent beeswax in peanut oil mixtures in thirty-one patients 

with clinical hay fever or asthma due to pollens, crude, unfiltered or 
filtered. 

The mixtures of procaine penicillin G in sesame oil or in peanut oil 

a been shown by Herrell® and others'*"* to possess essentially the same 
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capacity for prolongation of action of penicillin as that which obtains from 
the earlier beeswax suspension. There has been some controversy con- 
cerning the relative merits of peanut oil versus sesame oil in preparation 
and use of these mixtures. The authors have found little argument for 
or against either substance on the basis of allergenic or irritative tendency. 
Only occasional instances of sensitization to peanut oil or to sesame oil 
have been mentioned.*° While it may be stated that procaine penicillin 
G in peanut oil or sesame oil is fast becoming well established as an 
effective and nontoxic preparation, the cumulative data relative to the 
newer procaine penicillin G in aqueous suspension are as yet too meager 
for authoritative comment on effectiveness, utility and innocuousness. 

In various reports,”*?* the incidence of local or systemic reactions 
from penicillin-beeswax-peanut-oil mixtures appears to be almost negligi- 
ble. At least three reasons may be stated which render this low incidence 
very doubtful. (1) The number of cases reported is too small in each 
series for reliable conclusions. (2) Patients were studied primarily for 
blood levels of penicillin and therapeutic effectiveness, not specifically for 
irritative or allergic phenomena. (3) Reactions could be overlooked from 
lack of adequate follow-up, since patients frequently fail to call attention 
to minor reactions unless specific inquiry is made. 

In our opinion, skin reactions to procaine itself are extremely rare. 


CLINICAL STUDIES 

Three penicillin preparations* of prolonged action were utilized in 
treating a total of 142 ambulatory patients at the Grand Forks Clinic. 
The purpose of this investigation was twofold, namely, (1) to determine 
the incidence and severity of reactions which obtain from the use of these 
preparations, and (2) to encourage total abandonment of calcium penicil- 
lin in beeswax and peanut oil because we are convinced that this prepara- 
tion has now been superseded by at least one superior mixture. 

Of the total of 142 patients receiving injections of penicillin, 100 re- 
ceived calcium penicillin in beeswax and peanut oil (Romansky formula), 
sixty-three received procaine penicillin G in peanut oil and seventeen re- 
ceived procaine penicillin G (Wycillin) in aqueous suspension. The total 
appears to exceed 142 patients because thirty-eight patients received one 
or more injections of penicillin-oil-beeswax in the left buttock and one 
or more injections of procaine penicillin G in peanut oil in the right 
buttock in 300,000 unit-doses for purposes of comparison of the two in 
the same patient. No patient received less than two 300,000 unit injec- 
tions of whatever preparation was used in each instance, except in the 
case of a two-year-old child. 

The patients’ ages ranged from two weeks to seventy-two years. There 
were eighty-six male and fifty-three female patients. 


*The authors are grateful to the research division of Wyeth i me agi a especially to 
Dr. Edward F. Roberts, Director of Clinical Investigation, for supplying: (1) calcium penicillin 
(amorphous) in beeswax and peanut oil (Romansky ormula), (2) procaine penicillin G (crystal- 
line) in peanut oil with aluminum monostearate, and (3) Wreilite, a new preparation of crystal- 
line penicillin G for injection in aqueous suspension. 
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TABLE I. TENDERNESS TO PRESSURE AT INJECTION SITES IN 142 PATIENTS 
GRADED ON BASIS OF IV 


Grade I Grade II Grade III Grade IV 
Calcium penicillin (amorphous) in 52 of 100 13 of 100 9 of 100 3 of 100 
beeswax and peanut oil............ patients patients patients patients 
Crystalline procaine penicillin G in 2 of 63 3 
Crystalline procaine penicillin G for 
- aqueous injection (17 patients).... None None None None 


Grade I = Mild tenderness 
Grade IV = Extreme tenderness 


Eleven of the total of 142 patients gave histories of allergy to substances 
_ other than ingredients used in this investigation. Of these eleven patients, 
two developed sensitivity reactions to penicillin in beeswax and peanut 
oil. These two had in the past reacted to wool clothing and to ‘ 
_ fever injection,” respectively. Of the 100 patients receiving calcium 
_ penicillin in beeswax and peanut oil, eleven (11 per cent) developed sensi- 
tivity reactions. In two patients the end result was generalized, bilaterally 
symmetrical urticaria with intense pruritus, malaise, and, in one patient, 
abdominal cramps. In another patient an erythematous maculo-papular 
rash developed in both groins and in the medial aspect of the upper one- 
third of both thighs. In the remaining eight patients, various urticarial 
reactions developed at the sites of injection of calcium penicillin in oil 
and wax, accompanied by varying degrees of tenderness to pressure and 
pruritus. It may be concluded from Table I that seventy-nine patients 
experienced tenderness at the sites of injection in varying degrees of 
intensity, which in only two instances resulted from injections of procaine 
penicillin G in peanut oil. 

Of the total of sixty-three patients who received procaine penicillin G 
in peanut oil only one reaction occurred, and this consisted of a mild 
transient macular erythema, 3 cm. in diameter, accompanied by Grade | 
tenderness and pruritus. In this particular patient a severe sensitivity 
reaction had followed an earlier injection of calcium penicillin in beeswax 

and peanut oil, involving the entire left buttock and accompanied by 
fe Grade III tenderness and pruritus. A second injection of procaine peni- 
cillin G in oil one week later in the site of the previous reaction in the 
right buttock (to procaine penicillin G in oil), failed to produce any type 
of reaction in this patient. Of the seventeen patients who were injected 
_ with crystalline procaine penicillin G in aqueous suspension, not a single 
instance of reaction or irritation was observed. (This, of course, is too 
small a group from which to draw reliable conclusions. ) 

Space forbids our reporting in detail each of the eleven patients who 
developed reactions. Therefore, three cases are presented and these rep- 
resent the most severe reactions encountered. 


‘a scarlet 


CASE REPORTS 


Case 1—The patient, a man aged twenty-eight years, was seen in the clinic with 
an infection of the third finger of the right hand. Careful inquiry revealed no 
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previous allergies of any kind. He was given two injections of penicillin-oil-beeswax 
in the left buttock and two injections of procaine penicillin G in peanut oil in 
the right buttock. The last injection given was penicillin-oil-beeswax, and four 
_ hours later there developed a generalized, bilaterally symmetrical urticaria involv- 


Fig. 1. (Case 1) Generalized bilaterally symmetrical urticarial 
lesions beginning on the flexor surfaces of the forearms and just 
below the groin areas in a man aged twenty-eight years who 
developed sensitivity to beeswax a few hours after injection. 
Practically the entire surface area of the body was involved 
sixteen hours after this picture was taken. 


ing the hands, flexor and extensor surfaces of the arms and forearms, scalp, face, 
trunk, abdomen, groins, extensor surfaces of the knees, and feet (Fig. 1). Eight 
hours after the last injection, practically the entire surface area of the body was 
involved, and the patient complained of malaise, intense pruritus and severe cramp- 
ing abdominal pains. 

On physical examination the left buttock was intensely red over an area ap- 
proximating 6 inches in diameter, the center of which corresponded to the site 
of injection of, penicillin-oil-beeswax and was tender, Grade IV, to pressure. The 
right buttock disclosed urticarial lesions similar to those found on the rest of 
the body. His temperature and blood pressure were normal. The patient was 
hospitalized and given 50 milligrams of Benadryl every six hours, with an injec- 
tion of 5 minims of adrenaline every three hours, and remarkable improvement 
was noted in twelve hours. After sixteen hours there was apparent total recov- 

ery so the patient was dismissed. However, the following day he returned to the 
clinic in what appeared to be a drunken stupor, although he had not imbibed any 
alcohol. Physical examination revealed a total recurrence of generalized urticaria 
superimposed on which was severe angioneurotic edema, most pronounced on the 
face, hands, scrotum and feet (Figs. 1, 2, and 3). Again he complained of severe 
abdominal pain. He was readmitted to the hospital, the same treatment instituted, 
and again there was apparent complete recovery. It is of interest that this patient 
had received penicillin-peanut-oil-beeswax on three different occasions in the past 
four years without untoward effects. 

An intramuscular injection of 30,000 units of calcium penicillin (amorphous) 
in normal saline was given intramuscularly following subsidence of the reaction and 
no signs of sensitivity to penicillin developed. Also, an intramuscular injection of 
1 c.c. of sterile peanut oil produced no irritative or allergic phenomena. 


Case 2.—The patient, a woman aged eighteen, was seen in the clinic and a diag- 
nosis of pneumonitis in the right mid-lung was made. Careful inquiry revealed a 
_ history of urticarial sensitivity to wool clothing. The patient received a series of 
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Fig. 2. (Case 1) Normal facies of patient Fig. 3. (Case 1) Typical facies of angio- 
before angioneurotic edema developed. neurotic edema which developed twenty-four 
- hours after two injections of penicillin-oil-bees- 
wax. Remarkable improvement followed the 


administration of adrenaline and Benadryl. 


ten injections of penicillin in oil and beeswax in both buttocks without any un- 
toward effects except for Grade III tenderness bilaterally at the sites of injection. 

Secause of persistence of the chest lesion and low grade fever, she was given another 
course of eight daily injections of penicillin-oil-beeswax, i.e., four injections in each 
buttock. Following the sixth injection of penicillin-oil-beeswax, small areas of 
erythema appeared over the injection sites. Within three days after the last in- 
ection, the areas of erythema had enlarged bilaterally to a diameter of approxi- 


discomfort, it was decided not to give her any treatment for the reaction. In this 
‘instance, five days were required for complete disappearance of the areas of 
erythema and pruritus, but the tenderness persisted for eleven days. 

> An intramuscular injection of 30,000 units of calcium penicillin (amorphous) in 
normal saline was given following subsidence of the reaction and no signs of 
sensitivity to penicillin developed. Also, an intramuscular injection of 1 cc. of 
sterile peanut oil produced no irritative or allergic phenomena. 


Case 3—A female child, aged two years, was brought to the clinic and a diag- 
nosis of infected tonsils was made. The parents had observed no previous allergic 
reactions in the patient. A single injection of the usual dose of 300,000 units of 
penicillin-peanut-oil-beeswax was administered in the upper outer quadrant of 
the left buttock. Seven days later the first signs of irritation appeared as a rap- 
idly expanding area of raised erythema which finally involved practically the entire 
ight buttock (Fig. 5). As nearly as could be determined in a child of this age, 
there was tenderness Grade III to pressure, and the child constantly attempted to 
scratch the area. No treatment was given and the reaction subsided completely in 
sixteen days. 

An intramuscular injection of 30,000 units of calcium penicillin (amorphous) 
in normal saline failed to produce any signs of irritation. It is of interest that this 
patient had received no previous injections of penicillin. Also, an intramuscular 
injection of 1 c.c. of sterile peanut oil produced no irritative or allergic phenomena. 
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Fig. 4. (Case 2) Areas of intense raised Fig. 5. (Case 3) Severe reaction of raised 
erythema following eight injections of peni- erythema involving practically the entire right 
cillin-oil-beeswax in a female patient aged 18. buttock in a female child aged two years, 
occurring seven days after a single injection 
of penicillin-oil-beeswax. 


COMMENT 

It has been shown that of the three preparations utilized in this investi- 
gation, calcium penicillin (amorphous) in beeswax and peanut oil (Ro- 
mansky formula) was the mixture which produced frequent sensitivity 
reactions, with the exception of one relatively mild and quite transient 
reaction to procaine penicillin G in peanut oil which was encountered in 
one patient. This patient had experienced a severe reaction to penicillin- 
oil-beeswax eight days previously. A second injection of procaine peni- 
cillin G in peanut oil failed to produce any irritative effects. 

It is true that while 100 patients received penicillin-oil-beeswax, only 
sixty-three were given procaine penicillin G in peanut oil. It is unfortu- 
nate that the latter preparation could not have been given likewise to 100 
patients, but this newer preparation was not available until some time 
after the investigation had been under way primarily to study sensitivity 
reactions to the beeswax mixture. Nevertheless, it is worthy of emphasis 
that beeswax was believed to be the instigator of all the reactions en- 
countered except one, as evidenced by the following criteria: (1) Of all 
thirty-eight patients who received alternate injections of penicillin-oil- 
beeswax and procaine penicillin G in peanut oil (in opposite buttocks as 
previously described), five patients had moderate to severe reactions to 
the beeswax preparation, while none reacted to the procaine penicillin G 
in peanut oil, with the exception of one patient who reacted mildly to the 
latter as well. (2) In each of the eleven cases manifesting reactions, a 
separate intramuscular injection of 1 c.c. sterile peanut oil was given after 
the reaction subsided and in no case produced any allergic phenomena. 
(3) Similarly, each of the eleven reactive patients was also given an intra- 
muscular injection of 30,000 units of calcium penicillin (amorphous) in 
physiological saline, and no reaction occurred. Sine qua non proof that 
beeswax effected these reactions could probably be established by adminis- 
tering an intramuscular injection of beeswax vehicle to each of the reac- 
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tive patients. This was avoided primarily because of the risk which 
may well attend such a procedure. It would hardly seem necessary to 
resort to such radical measures when rather convincing evidence has been 
= presented by the process of exclusion. Skin tests were not resorted to for 
similar reasons. The fact that two of the eleven reactive cases had defi- 
7 nite allergic histories suggests that sensitivity reactions to penicillin-oil- 
-_ _ beeswax may be more common among patients with other allergies. The 
addition of procaine to the newer preparation of penicillin is indeed 
significant advance, in retrospect of the frequency with which consider- 
able tenderness follows the injection of penicillin-oil-beeswax (Table 1). 

Procaine penicillin G in aqueous suspension promises to be the ideal 
preparation of prolonged action in view of the absence of tenderness or 
irritative phenomena in this small series of seventeen cases. 

The fact that a severe reaction to a single injection of penicillin-oil- 
beeswax was encountered in a child two years of age with a negative — 
allergic history and no known previous exposure to either penicillin or 
beeswax suggests that previous sensitization to the allergen is not man- 
datory. 

As in serum sickness, a single injection of the antigen is sufficient to 
produce sensitization as well as to elicit the sensitivity reaction after a . 
suitable incubation period. 


SUMMARY AND CONCLUSIONS 


1. Preparations of calcium penicillin (amorphous) in beeswax and 
peanut oil (Romansky formula), procaine penicillin G (crystalline) in 
peanut oil and aluminum monostearate, and procaine penicillin G (crystal- 7 
line) in aqueous suspension have been studied in a total of 142 patients 
for the sole purpose of evaluating their capacities to produce sensitivity 
reactions. 

2. Eleven of 100 cases given penicillin-oil-beeswax developed moderate 
to severe and generalized skin reactions. One mild transient reaction 
was observed from procaine penicillin G in peanut oil. No reactions or © 
tenderness occurred in seventeen cases receiving procaine penicillin G in 
aqueous suspension. : 

3. Evidence has been presented to indicate that all reactions except 
one were due to beeswax and, because at least one superior mixture is | 
now available, total abandonment of calcium penicillin in beeswax and 
peanut oil is encouraged. 


The authors are grateful to Mrs. Hazel F. Beard, R.N., for technical assistance “ 
in this investigation. 
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«4949 FALL GRADUATE INSTRUCTIONAL COURSE IN ALLERGY 


The 1949 Fall Graduate Instructional Course in Allergy will be conducted under 
the auspices of Baylor University School of Medicine, Houston, Texas, October 31 
through November 5. This will be a five and one-half day course. Instructors of 
outstanding ability are already being selected: for the faculty. The diagnosis and 
treatment of allergic diseases, as well as the basic sciences pertaining to allergy, 
will be presented. Round-table discussions will occupy two evenings. 

Both members and non-members are cordially invited to attend. The headquarters 
will be at the beautiful new Shamrock Hotel. The price for this course will be 
$100.00. Detailed information may be obtained by writing to Dr. Homer E. Prince, 
Medical Arts Building, Houston, Texas, Chairman n and Director of the Instructional 
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A REVIEW OF THE CHEMICAL APPROACH TO ALLERGENS a 


HARRY S. BERNTON, M.D. © 
Washington, D. C. 


A REVIEW of the early chemical contributions is a prerequisite for a 
just evaluation of the more recent studies of allergens and of their clinical 
import. 

July 13, 1865, marked a memorable event in the history of allergy. On 
that day, Charles Harrison Blackley’? of Manchester, England, performed 
upon himself the first diagnostic skin test for hay fever. He then proved 
that the pollen of the grasses was responsible for the English type of 
hay fever. In 1903, Dunbar,?? who had accepted the English view con- 
cerning the pollen origin of hay fever, demonstrated that the protein 
constituent of the pollen grain was the toxic agent. In 1904, Kammann,*? 
a pupil of Dunbar, published the first chemical analysis of rye pollen, 
which is the most important cause of hay fever in Germany. Kammann’s 
conclusion that the albumin of the pollen grain is the toxic factor, is indeed, 
significant. According to the method of extraction employed by the author, 
it is likely that he was dealing with a mixture of proteose and albumin. No 
mention of proteose as such is made, nor is the clinical evidence cited 
upon which the toxicity of the albumin fraction is based. 

Wolff-Eisner,®* in a monograph published in 1906, made the suggestion 
that hay fever might result from a protein sensitivity. During the suc- 
ceeding eight years, evidence was gradually accumulated to indicate that 
the protein was the active constituent of pollen grains. This consideration 
induced Cooke to standardize his pollen extracts on the basis of total nitro- 
gen which they contained. The contributions of Heyl*** (1917, 1919) 
have been of special value. He isolated from the pollen of the short rag- 
weed three important proteins: an albumin present to the extent of 1.2 per 
cent, a proteose present to the extent of 3 per cent, and a glutelin fraction. 
Heyl’s investigations, despite their thoroughness from a chemical view- 
point, are of limited clinical value. The author reported that he had been 
obliged to remove a hay fever subject to the hospital because of the very 
severe reaction produced by an injection of a solution containing about 
0.000,007 gram of albumin. This experience discouraged further clinical 
tests. 


The following suggestions made by Heyl should prove of interest: 


“In the opinion of the writer, it remains for some large hay fever clinic to test 
out the various proteins, especially the proteose, and determine which of them may 
be responsible for hay fever. This proteose is unstable and becomes insoluble on 
preserving so that a very close co-operation must exist between the clinicians and 
those doing chemical work.” 


Dr. Bernton is Professor of Hygiene, Medical and Dental Departments, Georgetown University, 
Allergist to Providence Hospital, Consulting Allergist, Doctors Hospital, Washington, 
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CHEMICAL APPROACH TO ALLERGENS—BERNTON 


In 1924, Bauman, Chudnoff and Mackenzie,® in their attempt to sep- 
arate the active constituent of ragweed pollen, concluded by inference 
that it was in the form of a large molecule or aggregate. They designated 
the globulin fraction as the more active agent. These authors, it is to be 
noted, assumed the existence of a single “active constituent.” 
Interestingly enough, Caulfield’ in 1925 made a report on “Skin Tests 
on Hay Fever Cases with Chemically Different Fractions from Ragweed 
Pollen.” This report appeared simultaneously with one by Csonka, Bern- 
_ ton and Jones”® on the isolation of chemically different fractions from 
timothy and orchard grass pollens; and in 1927 these authors® presented 
the following summary : 


1. Four active proteins have been isolated from timothy pollen. These are 
designated proteose A, proteose B, albumin and glutelin. 

2. Sixty-three per cent of vernal hay fever subjects show a cutaneous sensitive- 
ness to two or more proteins. Twenty-one per cent are sensitive only to proteose 
A fraction, and 15 per cent only to the albumin. 

3. The albumin constitutes one-ninth of the total extractable protein content. 

4. The glutelin is of negligible importance. 


In the preceding year, 1926, there appeared a study by Caulfield, Cohen 
and Eadie’® on “The Antigenic Properties of Pollen Fractions.” Under 
the caption “Chemistry of Timothy Pollen,” Caulfield and his co-workers 
reported the isolation of proteose-albumin fraction, a proteose fraction and 
a glutelin. The albumin fraction itself had not been isolated by them, and 
therein exists the difference between their work and that of our own. 

Grove and Coca, in 1923,?° had sounded a discordant note, and expressed 
views most divergent from those which were commonly accepted. They 
subjected pollens to enzyme action. As a result of their experiments, 
they concluded that the active substance in pollen was not a protein in 
the usual sense of the term. Moreover, they showed that all of the 
nitrogen of a pollen extract could be eliminated by thorough enzymic 
digestion and dialysis without lessening the atopic activity. 

The isolation of a soluble specific substance, a carbohydrate, from the 
pneumococcus by Heidelberger and Avery** was reported at the same 
time. This substance reacted with antisera in high dilutions. Accord- 
ingly, the idea that the active principle of pollen might be similar to 
the specific carbohydrate gained momentum. Black,’° Caulfield’? Brown 
and Waters,’® Service,** and Harley*® of England appeared as champions 
of the new concept. 

It is noteworthy that in the earlier experiments of Caulfield and his 
co-workers, and of Bernton, Jones and Csonka, the multiple nature of 
the active components of pollen grains upon susceptible persons was 
demonstrated. 


4 The later work of Stull and associates,®°® of Abramson and his asso- 
ciates,2 of Moore, Cromwell and Moore,*? of Johnson and Rappaport,*° 
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_ and of Hecht, Rappaport and Welker,2” proved that more than one | 


chemical fraction was involved in the production of skin reactions. 


An outstanding publication by John M. Newell,*? of Boston, entitled 
“A Review of Chemical Studies on the Allergens in Pollen,” appeared — 
in 1942. The bibliography includes 147 references. In his summary, the — 
author makes the following assertions, in part: 


“The chemistry of the hay fever producing substance in pollens has been studied 7 
for about forty years. The sum of all this work is difficult to evaluate because © 
of contradictory reports and lack of uniform methods for quantitative studies... . 
The activity is shared probably by several substances all of which are of com- | 
plex chemical natures. ... Some of the active substances contain much carbohydrate 
and others resemble proteins. They are inactivated by heat and alkaline media... . 
As yet, none of the active substances have been isolated in pure form in large — 
enough quantities to permit a thorough chemical examination, so that their consti- 
tution is still not known exactly.” 


Furthermore, Newell in his paper, under the heading of “Active Pro- | 
teins” states: 


“The protein nature of the active material of pollen has had its strong sup-— 
porters. . . . The chemists of the United States Department of Agriculture have | 
made considerable study of the proteins of agricultural products, especially cotton-— 
seed. The allergic phase of this work started by Jones and Csonka is still being — 
carried on by Spies, Stevens and others in collaboration with Bernton and is 
mentioned here since the methods used may have a bearing on the study of — 
pollens.” 


The reference made by Newell to the study of the allergens of cotton- — 
seed justifies a recapitulation of the successive phases of the investiga-— 
tion. The clinical implications of the study present a challenge to us as 
allergists. 


Cottonseed was primarily selected because of the availability of mate- 
rial and its recognized potency as an allergen. In 1925, Jones and 
Csonka*® first described methods for the isolation of the proteins of 


tions of the cottonseed with aqueous sodium chloride. In 1939, fourteen 
years later, Spies and his associates investigated the allergenic possibilities 
of these fractions. Skin tests, with four of the separated proteins and 
with two in combination, performed by us upon cottonseed-sensitive sub- 
jects, resulted in strongly positive reactions, with no evidence of differen- 
tiation in activity. 


As fractionation progressed, it was soon recognized that the initial 
skin reactivity of the protein fractions was due to a contaminant. Accord- 
ingly the systematic alcohol fractionation of the water-soluble constituents 
of cottonseed was undertaken. It is noteworthy that as a result of a 
series of later experiments very active and specific fractions, designated 
CS-1 and CS-1A, have been isolated in quantities sufficient for chemical 


cottonseed, five in number. Their procedure involved successive = 
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analysis. Publications of the methods appeared in 1939°? and 1940.5? 
CS-1A represents approximately one per cent of the defatted cottonseed 
and contains 11.8 per cent nitrogen and 39.9 per cent polysaccharidic car- 
bohydrate. By electrophoretic fractionation of CS-1A, a product, CS-51R, 
was obtained which contained 19.8 per cent nitrogen and only 0.9 per 
cent carbohydrate. Moreover, the high potency of the isolated fraction 
is manifested by the fact that the picrate of CS-1°* induces positive reac- 
tions by intracutaneous injections of 0.01 c.c. of a 1:10® solution in pas- 
sively sensitized sites. 

Newell’s review, to which reference has been previously made, included 
the following statement: “The (allergic) activity is probably shared 
by several substances all of which are of complex chemical natures.” 

The polysaccharide protein fraction, CS-1, isolated from cottonseed 
was now available as a strategic determinant. Accordingly, a study’ was 
initiated to ascertain whether the cottonseed allergen present in CS-1, or 
in the more highly purified pictrate derivative, CS-5, represented the sole 
allergen or only one of several water-soluble allergens of the cottonseed 
embryo. The following modification of the technique described by Lip- 
_ pard and Schmidt** was employed: 


“Single sites were uniformly sensitized on the right upper arm of recipients by 
using 0.1 ml. of diluted or 0.05 ml. of undiluted serum from cottonseed-sensitive 
_ patients. After an interval of at least seventy-two hours, 0.5 ml. of a 1:1,000 
solution of CS-5 was injected intramuscularly into the left arm of the recipient. 
Itching of the sensitized site was reported by the patients within a few minutes 
after the injection, and positive reactions developed in twenty to sixty minutes. 
_ After an interval of not less than seventy-two hours, the sensitized sites were 
tested for exhaustion of reagins specific for CS-5 by a second intramuscular 
- injection of 0.5 ml. of 1:1,000 solution of CS-5 into the left arm of the recipient. 
In no instance was there a positive reaction at the sensitized site following this 
second test, thus indicating complete desensitization of reagins for CS-5 by the 
initial dose. After another interval of a minimum of seventy-two hours, a dose 
of unfractionated water extract was injected intramuscularly into the left arm. 
Positive reactions which developed in the sensitized sites following this injection 
of unfractionated aqueous extract indicated the presence of more than one aller- 
gen in cottonseed.” 


The serum from seven cottonseed-sensitive patients was studied in the 
foregoing manner. The reagins from three of the patients were com- 
pletely neutralized by the isolated fraction, CS-5, whereas four sera 
contained reagins which reacted only upon the third injection of unfrac- 
tionated cottonseed extract. These results indicate the presence of 
multiple cottonseed reagins and of multiple cottonseed allergens. The 

question of multiple allergens has been removed from the realm of 

_ probability to the realm of actuality. 

In confirmation, the investigation of the nature of the unidentified 

allergens of cottonseed was a logical sequence.** Globulin fractions of 
cottonseed, 2CS-1 and 2CS-2, prepared after prolonged purification, 
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retained allergenic activity. Moreover, in the course of routine testing, 
two patients of extraordinary interest were encountered. They reacted 
_ positively when tested with whole cottonseed or unheated globulin prep- 
_arations, and negatively when tested with fraction CS-1A or CS-51R. 
Their blood reagins were likewise specific for the globulin fraction. 

In 1943, another advance was marked by the isolation and chem- 
_ ical characterization of the allergenic fraction, CB-1A, from castor beans 
by Spies and Coulson.** The procedure used in isolating CB-1A was 
similar to that developed independently for the isolation of the cottonseed 
allergen, CS-1A, in 1939. 

The following summary of the properties of the castor bean allergen 
_ should be welcomed by clinicians and investigators in fundamental studies 
of allergy: 


“CB-1A is a non-toxic, heat stable, dialyzable, polysaccharidic protein component 
of castor beans. It represents 1.8 per cent of the defatted castor bean meal. 


“Chemical properties and amino acid content of CB-1A were remarkably similar 
to those of the previously characterized cottonseed allergen. Both CB-1A and 
CS-1A were characterized by relatively high proportions of arginine and cystine 
but CB-1A in contrast with the cottonseed allergen contained no tryptophan. Both 
proteins also contained histidine, lysine, tryosine, and glutamic acid in addition 
to unidentified nitrogenous compounds in the monamino and dicarboxylic acid groups. 


“The allergenic proteins of cottonseed and castor beans are composed of the usual 
amino acid components of ordinary proteins, but the molecular size of the allergenic 
proteins is much smaller than that of ordinary proteins. Thus the allergens of 
cottonseed and castor beans readily pass semipermeable membranes that are im- 
permeable to ovalbumin.” 


In a later report,®* a prolonged series of procedures is described whereby 
an essentially carbohydrate-free allergenic protein, CB-65A, has been 
isolated from fraction CB-1A, from castor beans. Heidelberger and Avery 
first noted the important role which carbohydrate played in the immu- 
nological specificity of the pneumococcus. Experiments revealed, however, 
that the fraction, CB-65A, exhibited the same antigenic specificity as 
CB-1A. CB-65A possessed a greatly diminished capacity to sensitize 
experimental animals, but the capacity to shock sensitized animals remained 
unaltered. The suggestion ..as been made that sensitization and shock 
may be produced by different functional groupings in the antigenic mole- 
cule. One grouping may, therefore, be altered without causing change 
in the other, or the carbohydrate may simply increase the size of the mole- 
cule and thus enhance the sensitizing capacity. 

The presence in castor beans of a powerful toxic albumin, ricin, which 


rivals cobra venom in potency, is noteworthy. Consequently, aqueous 
extracts of castor beans are not suitable for intracutaneous diagnostic or 


investigative studies. Alilare,** who first described sensitivity to the 
castor oil plant, believed the allergen to be identical with ricin. Ricin and 
allergen CB-1A, are, however, distinct substances. Spies and Coulson 
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demonstrated that death in guinea pigs was produced in ninety-one hours 
by injection of 16 micrograms of total nitrogen from an unfractionated 
water extract of castor beans per kilogram of body weight. “However,” 
the authors continued, “no primary toxic effect resulted in twenty-one 


days from injections of 5760 micrograms of CB-1A nitrogen per kilogram — 
of body weight or 360 times the quantity of nitrogen from the unfrac- 


tionated water extract which caused death.” 
Also of interest to the clinician is the observation that the allergen, 


CB-1A, is resistant to boiling water. Solutions of CB-1A may, there- 
fore, be sterilized by heating at 100° C. on three successive days. Thus, — 


losses incurred by absorption through the use of Seitz filtering pads 
for sterilization can be avoided. 

It may not be amiss to cite presumptive evidence of the existence of 
another or other allergens in castor bean in addition to CB-1A. A member 
of the chemical staff who had assisted in the investigation of the castor 


bean had developed a sensitiveness. This was characterized by parox- 
ysmal sneezing, coryza, lachrymation, swollen eyelids, wheezing, and — 


dyspnea. On one occasion after exposure to castor bean dust, she 
stated: “The above symptoms were repeated, together with an inflamed 
throat, which was so swollen by evening that I could scarcely swallow. 
My voice became husky and at times failed altogether. Throat and eye 
symptoms remained for five days in lesser degree after the first twenty- 
four hours of acute discomfort.” Other attacks have occurred when 


she entered a room where castor bean was being processed or when 


furniture moving stirred up dust. Cutaneous tests performed with 


CB-1A on the forearm of this worker were negative but a delayed reaction | 


to castor bean hulls persisted for four weeks. 

A remarkable physical property of the allergenic protein fractions, 
CS-1 and CB-1, isolated from the cottonseed and castor bean respectively, 
is their resistance to heat. Thus, CS-1, dissolved in water and auto- 
claved at 125° to 130° for an hour, gave positive cutaneous tests in the 
dilution 1:10.5 Clinical evidence will now be presented to attest to the 
concept that the physicochemical characteristics of allergenic fractions 
not only vary from each other in different substances but vary from each 
other in the same substance. 

A patient was tested by the cutaneous method with an extract of 
celery. The reaction was strongly positive. The typical wheal with 
pseudopod formation was accompanied with considerable itching. The 
patient then exclaimed: “That is what happens on my lips when I eat 
raw celery. But I can eat cooked celery as in soups without any trouble.” 
It is apparent that one allergen in celery is heat-labile in contradistinc- 
tion to the heat-stable allergens CS-1 and CB-1. The classic observa- 
tion of Prausnitz and Kustner* in their work on passive transfer stands 
out in marked contrast. Kustner, it will be recalled, was fish-sensitive. 
Uncooked fish produced no allergenic disturbances in him, but fish when 
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cooked and subjected to a temperature of 55° C. became actively allergenic. 
In fact, cutaneous tests, positive with a boiled extract, provoked consti- 
tutional reactions. 

By way of supplement, the case history of a male patient, aged forty- 
two, is cited. Ever since he was a boy of seven, he could not eat fish 
either in the raw or cooked state. Extensive angioneurotic edema devel- 
oped within five to ten minutes after ingestion. He could, however, eat 
~ canned salmon or canned tuna fish without any untoward symptoms. 


It may, therefore, be concluded from the foregoing clinical experience 
_ that the multiple allergens in fish show a difference in susceptibility to 
temperature changes. Some are active in the fresh state, some are acti- 
vated by a temperature of 55° C. and all are inactivated by the temper- 
ature of the canning process. Fish are cold-blooded animals and their 
temperature is determined by that of their environment. This varies 
from the icy waters of the Arctic to the warm waters of the torrid zone. 
The question naturally arises whether allergens in fish vary with or 
conform to habitat. 


The possibility of an allergen in volatile form now demands consid- 
eration. Feinberg and Aries?’ in 1932 reported cases of asthma which 
were provoked by exposure to the odor of cooking shrimp, peas and lentils. 
_ A case described by Spain,®° in 1933, proved even more sensitive. It was 
that of a man who suffered from asthmatic attacks whenever he passed 
a fish market. More recently, Horesh*? reported nine patients with infan- 
tile eczema, in whom acute exacerbations developed when eggs were 
opened or certain foods were fried in their presence. Another case 
report by the same author** is noteworthy. A boy aged four and one- 
half, began to cough and develop severe asthma when he ventured into 
the kitchen while the maid was peeling potatoes. The symptoms were 
also caused by the cooking of commercially canned potatoes. A patient 
of ours with an extreme sensitiveness to buckwheat invariably developed 
~ asthma in a very severe form upon entering an apartment house in which 
buckwheat cakes were being fried. 


It follows, therefore, that the odors and vapors which are offending 
to some allergic individuals are specific in their action. Moreover, the 
sensitized cells of the skin or of the nasal mucosa are the points of 
contact with the allergen and serve as receptors. The chemical nature 
of the air-borne agent or agents, so potent and prompt in their reactions, 
invites investigation. 


The multiplicity of allergens and their variability in physicochemical 
behavior as outlined above have contributed to the difficulty of testing 
for protein sensitization, especially for food sensitiveness. 

Tuft, Blumstein and Wenger® have discussed, in a recent publication, 
the variations in allergenic activity of food extracts, and have reached 
the following conclusions : 
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1. “Different lots of food extracts, notably the fruits and vegetables prepared 
under standard conditions, were found to vary considerably in nitrogen content, 
apparently due to the inconstancy of the raw material. 


2. “The allergenic activity of such extracts seemed to bear no constant rela- 
tionship to their nitrogen content.” 


Happily, the methods elaborated by Spies and his co-workers make 
available allergenic substances free from many other complex organic 
constituents of the castor bean and cottonseed. The ultimate significance 
of their biochemical contributions cannot be overestimated. Thus a pattern 
has been designed for the determination of sensitiveness in man by — 
testing with potent and stable allergenic entities. Confusion and contro- 
versy will diminish. It will tend to terminate the conflict between the 
schools of thought which advocate the cutaneous and intracutaneous 
methods of testing, respectively. The contradictory results obtained with 
the use of extracts, prepared according to diverse methods, will be elim- 
inated, and the discrepancies in diagnoses made by allergists will no | 
longer perplex patients. 

We must give heed to the disconcerting analyses by Swineford and : 
Weaver; the need for more reliable clinical procedures becomes appar- 
ent from the following summary : 


“Tn all, eleven symptom complexes were attributed by 200 people to forty-one 
foods or food groups 355 times. Of these the skin tests were negative in 285, 
positive in only seventy. On the other hand, there were 1,469 positive skin tests 
to foods to which the histories were negative.” 


. Equally disturbing is the report made by Tuft of a comparative study 
of food extracts. He compared the results of testing patients with his 
own extracts and with the extracts of twelve commonly used food 
extracts from four other clinics. The sentiments, regarding testing for 
food sensitiveness to which earlier expression has been given, still prevail. 


Gay summarizes this important phase of the subject as follows : 


“Skin testing, although valuable in inhalant allergy, is not a particularly reliable 
diagnostic method in food allergy, as there is a high percentage of false negative 
and false positive reactions.” 


Rowe adds a disturbing note: “Subsequent intradermal testing with 
those (food) allergens which have failed to react by the cutaneous test 
has yielded confusing and little additional information of value.” In 
1928, he first published his “elimination diets.” He is of the firm convic- 
tion that “trial diet” is of greater importance than skin testing. 

Walzer assigns, among the reasons for this discrepancy between the 
clinical reaction and skin reaction of food allergens, the following: 


“It is dificult to obtain an efficient and stable extract of some types of foods. | 
.. . Skin tests are usually performed with extracts prepared from the raw foods, — 
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but cooking may so alter the nature of many ingestants as to render them harm- 
fess: 


No acceptable hypothesis has been advanced to date which will explain 
the cause or causes of susceptibility. The knowledge, however, of the 
chemical properties of the allergen may reveal the nature of the linkage 
between it and the tissue cells, which gives rise to clinical sensitization. 
Likewise, the loss of the combining power of tissue cells with the allergen 
may unfold the mechanism of the loss of susceptibility which occasionally 
occurs. 

The identification and classification of vitamins and the synthesis of 
some of them have solved many of the problems of nutrition. This fact 
should lend encouragement to the biochemical attack upon the allergic 
disturbances from foods. When allergens are available in purified form, 
future investigators will be in a more strategic position not only to subject 
theories of the past to crucial test but also to formulate new concepts. 

According to time-honored practice, a patient who reacts positively 
with the cottonseed allergen is enjoined from partaking of all cotton- 
seed products. Cottonseed flour may be used as an adjuvant to wheat 
flour in the preparation of certain bakery products, pastries and con- 
fections. Far more extensive use, however, has been made of cotton- 
seed oil. The oil has found wide application both in commercial and 
domestic food products. Invariably, the cottonseed-sensitive patient is 
denied the use of refined cottonseed oil, margarine and plastic shorten- 
ing made from it, which are the most frequently encountered edible deriv- 
atives of cottonseed. 

The earlier statements made by Bauman and Walzer portray the limited 
knowledge of the time, and invite review. Their assertion, “The active 
principle in cottonseed is probably a protein,” may well be modified 
to read, “The active components of cottonseed include at least two pro- 
teins, viz., CS-1 and CS-2.” Moreover, a positive cutaneous or intra- 
cutaneous reaction with an extract of cottonseed is no indication of sensi- 
tiveness to the oil of cottonseed. 

In our study,® patients highly sensitive to the cottonseed allergen, CS-1A, 
gave negative reactions to the refined, edible cottonseed oil on contact 
with the skin, on ingestion and on instillation into the conjunctival sac 
and upper respiratory tract. Quantities of cottonseed oil dispensed 
to five patients were, respectively: 100, 150, 200, 500 and 500 ml. In 
addition, three patients were given saltine crackers spread with a heap- 
ing tablespoonful of the hydrogenated cottonseed oil. One patient was 
provided with a one-pound can of the hydrogenated oil, which was used 
liberally as a substitute for butter. No ill effects were noted. Finally, 
eight normal individuals received a single sensitizing injection of a cotton- 
seed serum in a skin site on the upper arm. Six of the eight skin areas 
exhibited no detectable response following ingestion of cottonseed oil, 
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but reacted positively to the orally administered cottonseed allergen derived 4, 
from the seed itself. The remaining two sites were negative. 7 


Likewise, the absence from the oil of the potent allergen of the 
castor bean has been noted in two case reports. In one very sensitive 
case® the handling of a “castorine” grease, made from solidified castor 
and other oils, had no injurious effect on the skin or mucous membranes. _ 
In the other case** the ingestion of castor oil provoked only the therapeutic 
reaction. The latter patient was employed in a commercial enterprise 
which utilized castor bean pomace. He was subject to hay fever : 
asthma, and gave a positive intracutaneous response to a castor bean | 
solution in the dilution of 1 :5,000,000. 


It must not be overlooked that primary edible oils are derived from — 
a large number of oil-bearing seeds and that essentially similar proc- 
esses are employed in the extraction of the oils. Until further evidence 
concerning allergic sensitiveness to refined oils and fats becomes avail- 
able, there is seemingly no justification for the dietary restrictions imposed 
upon allergic patients. Ample evidence has been cited to prove that 
the specific and exceedingly potent water-soluble allergens of the cot- 
tonseed embryo do not occur in refined cottonseed oil. This fact must 
not be misinterpreted, however, as evidence that clinical sensitiveness 
to refined cottonseed oil may not be encountered. Rappaport** insists 
that he must be included in the group of patients who are sensitive to 
cottonseed oil. He adds, moreover, that with some discomfort he could a 
differentiate, subjectively of course, cottonseed oil from corn oil. : 

Swineford’s assertion that there is not a single authentic case of cotton- 
seed oil sensitivity recorded in the literature is, indeed, challenging. 

Figley,* in collaboration with Stevens, has presented interesting and 
conclusive details concerning two authentic cases of specific sensitiveness 
to cottonseed oil. In one, ingestion of the oil gave rise to asthmatic symp- 
toms ; in the other, gastrointestinal symptoms. Both patients reacted neg- 
atively to cutaneous tests with cottonseed oil, cottonseed meal and highly 
purified allergen preparation. Examination of the blood in both cases 
failed to demonstrate reagins for cottonseed allergens. Specific sensi- 
tiveness to refined cottonseed oil was demonstrated by oral administration 
of two dram doses from a series of vegetable oils, the identity of which 
was unknown either by the patient or the observers at the time of the 
tests. The presence of cottonseed oil in the samples of vegetable oils was 
correctly identified on the basis of patients’ clinical response—asthmatic- 
seizures in one and abdominal cramps and diarrhea in the other. Stevens’ 
summary of the foregoing study of cottonseed oil sensitiveness is now 
quoted because it is as instructive as it is appropriate: 


“Clinical sensitiveness to ingested edible cottonseed oil was demonstrated under 
conditions which precluded possible influence of suggestion or anticipation on the 
7 part of either patient or observers. Four samples of edible vegetable oils, iden- — 
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tified only by numbers, were administered in two 2- or 3-dram doses to a | 
patient whose history implied, but did not prove, allergic sensitiveness to cotton- | 
seed oil. The patient was not sensitive to the protein allergens of the seed 
kernel. Therefore, this case, though clinically sensitive to ingested cottonseed 
oil, showed no correlation between clinical sensitiveness to the potent protein — 
allergens of the cottonseed embryo and unidentified allergen present in the refined — 
oil from the seed embryo. 


+, 


“The time interval between ingestion of cottonseed oil and the onset of allergic © 
symptoms of response was more than twenty minutes. By contrast, the allergic — 
response to ingestion of the protein allergens of cottonseed begins to appear within 
a few minutes after the ingestant reaches the stomach. Presumably, the water- — 
soluble protein allergens are absorbed by rapid diffusion through mucous mem- 
branes and into capillaries of the stomach prior to digestion. The delayed appear- | 
ance of symptoms from ingestion of a provocative dose of cottonseed oil sug- 
gests that the allergen of the oil becomes available only after some degree of 
digestion, i.e, enzymatic hydrolysis of the fat (triglycerides).” Moreover, the — 
discharge of the stomach contents into the duodenum is retarded by the presence — 
of fats. 


The creation of allergic phenomena by nonnitrogenous substances, as 
exemplified in the cases of cottonseed oil sensitiveness, brings into focus | 
the mechanism involved therein. Recently, Bronfenbrenner™ has reviewed 
the extensive literature dealing with the role played by chemical and 
physical agents in allergy. The allergic reaction is regarded as cellular 
rather than humoral in character. Accordingly, the conjugation in vivo | 
of the antigenic factor with the constituents of exposed tissues may prove | 
an acceptable explanation. This may be applicable to the exceptional — 
individuals who are affected by fats and oils. 

The availability of an active and specific fraction of cottonseed has— 
facilitated the study of its absorption and possible excretion. Milk as 
the vehicle for allergenic substances has claimed the attention of many 
investigators. Thus, the transmission of sensitizing allergens by breast | 
milk has been regarded as the prelude to sensitization in the infant. It 
has been shown that the normal intestinal mucosa is permeable to food 
proteins. Accordingly, ready passage is provided for proteins by means | 
of the circulation to the mammary glands. It has also been alleged that 
an ingested allergen in the diet of the nursing mother may, therefore, — 
provoke symptoms in the infant. Similarly, milk from cows, fed .. 
part on cereals, flaxseed and cottonseed, is believed to have caused allergic 
reactions in those persons sensitive to the respective allergens. Milk, 
on the one hand, is an indispensable article of food for the young and 
old; on the other hand, milk may initiate and perpetuate the state of 
allergy. A critical analysis of the evidence, both clinical and experimental, 
is demanded by this apparent paradox. 

salyeat* reported the case of a child who was allergic to wheat. This 
child gave an eczematous response to cow’s milk, only when the animals 
had been fed with bran. Milk from cows, fed on green fodder, pro- 
duced no reaction. In contrast, milk from cows fed on peanut hay 
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produced attacks of asthma in a child, sensitive to peanuts, as related 
by Black."' Huber** encountered a patient in his practice ‘‘who could 
not take milk unless the milk came from the farm where no meal was 
used.” 

“Occasionally” warned Urbach,® “the physician will have to pay atten- 
tion to the foods eaten by the mother and possibly reaching the child 
by way of the breast milk.” In evidence, several cases of eczema in 
breast-fed infants had been recorded by Shannon.** He attributed the 
skin condition to specific foods in the mother’s dietary. Lyon*® described 
a case of extensive angioneurotic edema in an infant, three weeks old, 
which resulted from beans and corn, eaten by the mother. A striking 
parallel was offered by Talbot,*' that of a nursing infant who developed | 
a severe eczema whenever the mother partook of chocolate. 

These isolated cases, of which only a few have just been cited, wherein | 
symptoms have resulted from the ingestion of milk-borne allergens, of — or) 
either human or animal origin, represent but a very small percentage of : “- 
the total number of allergic infants and children. In all such cases, — 
multiple sensitization is the rule and not the exception. Accordingly, t 
more than one cause may be operative at a given time, and the fallacy of | 
“post hoc, propter hoc” reasoning may sway correct judgment. More- 
over, the necessity for adequately controlled clinical observations is 
only too obvious, and reluctance to repeat any procedure which may pro-— 
voke distressing symptoms is understandable. The burden of proof, — 
nevertheless, rests upon those who maintain that unaltered, undigested 
protein absorbed from the intestinal canal passes intact into the milk of | 
the mother or of the cow, and that articles in the diet of the nursing ; 
mother may prove as potent an allergen as any food given to the infant. 

The alternative is to demonstrate by approved methods the presence in a ' 
the milk of the allergen, be it wheat, cottonseed, flaxseed or egg. : ¢ 
The first attempt for such experimental demonstration was made as - 
early as 1923 by Hermann.”® In his report, the following statement — 
appears: ‘“Cow’s milk can and often does contain ragweed pollen pro-— 
tein in sufficient amounts to cause attacks of hay fever ide its ingestion.” 


agent for individuals who drink copiously of milk. 

their bucolic habitat may, likewise, acquire mepitudliah to te ragweed 
both by inhalation and ingestion. To determine the presence of ragweed 
protein in milk, pigs were sensitized with ragweed 


ragweed ane. The guinea pigs died of hic. Two normal guinea 
pigs, used as controls, were unaffected by the intrathecal inocculation of 
the same milk. 

For more accurate judgment of this very important question, a larger 
series of animals than the three used in the experiment is required. 
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Moreover, the intravenous administration of the shocking dose would | 
have been preferable to the intrathecal. The controls were inadequate. 
Normal milk should have been used in the shocking injection of some 
of the sensitized animals as well as ragweed antigen. It was of primary — 
importance to prove that the method used in sensitizing the guinea pigs — 
with ragweed antigen was satisfactory. 

Seven years later, 1930, Donnally*! described experiments to prove — 
that egg white fed to nursing women was demonstrable in their breast | 
milk. Sites in recipients were sensitized with serum from an egg-sensitive 
case, and the sensitized sites were tested with the breast milk. His 
conclusion reads: 


“The concentrated whey of breast milk, obtained after raw egg ingestion on 
an empty stomach and without other food, from three of eight women gave the > 
specific reaction for egg white greater than the control in sensitized sites in two 
normal recipients for each whey. Four recipients were utilized for the tests.” - 


It is noteworthy that of the eight women, subjected to the experi-— 
mental feeding with egg, only three (37.5 per cent) yielded positive results. © 
In evaluating results, mathematical values were assigned to the degree of | 
redness and of whealing at the sensitized sites after injection with the 
concentrated whey. The difference in the calculated values of the experi-— 
mental and control sites determined a positive or negative reading. Since 
the personal equation is inescapable, the reading of the reactions should | 
better have been made by one or more disinterested observers. 

The same criticism is applicable to the work of Brunner and Baron."4 
In 1943, these authors studied the problem of ingested protein in human — 
milk. They followed the procedure of Donnally and substituted cotton-— 
seed protein for raw egg. Twenty-four nursing women were used in | 
the test. In their summary, they state: 


“By means of the passive transfer technique, the presence of cottonseed antigen — 
was definitely demonstrated in the breast milk of seven mothers of the twenty-_ 
four studied. In five the results were doubtful, in twelve they were negative.” 


An analysis of their Table II reveals that only one case was strongly — 
positive, six slightly positive, five doubtfully positive and twelve negative. 
Numerical values in their readings were also employed. The readings 
of the reactions as unknowns by a disinterested third party may have 
resulted differently. Nevertheless, one specimen of milk from a total 
of twenty-four specimens (4.1 per cent) gave a strongly positive reaction. | 
If we accept seven as the number of positive cases, one strongly positive — 
and six slightly positive, the percentage of positive reactors equals 29.1 _ 
as compared with 37.5 of positive findings in Donnally’s series. 


I join Smyth and Bain,*® and Stuart®* in dissent from the conclusions 
drawn by the foregoing investigators on the evidence submitted. In a 
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preliminary study which I performed in 1942, the results were not in 
accord with those of Brunner and Baron. Additional criteria were | 
regarded as essential in determining the presence or absence of cotton- 
seed allergen in breast milk. It may not be amiss to present a summary 
of the investigation. 

In the first stage, cottonseed meal was fed in small doses in capsule 
form to fifteen lactating women on a fasting stomach. Each capsule 
contained 0.42 gm. of the meal. The minimum number of capsules 
ingested was ten. The maximum was fifteen. The feeding was con- 
tinued for six to eight days. A specimen of milk was obtained before 
feeding. A second specimen was obtained at the end of the feeding 
period. Two facts were established : 


1. Cottonseed allergen could not be demonstrated in the milk by — 
direct testing on cottonseed-sensitive patients, by indirect testing, nor by — 
the use of animals sensitized against cottonseed. 

2. Sensitized sites in the recipients were not exhausted by the amount 
of cottonseed meal ingested. 


A change in technique was indicated. It was deemed advisable to 
administer one large dose of allergenic substance on a fasting stomach. 

In the second stage, two test subjects each ingested 100 gm. and 
90 gm. of cottonseed meal, respectively ; and to each of five test subjects, 
1 gm. of the cottonseed allergen, CS-1A, dissolved in 50 c.c. of warm 
water, was also administered. 

The steps in the experiment were as follows: 


1. The selection of nonsensitive cottonseed subjects, with negative Wassermann 
reactions. 

2. The sensitization of available recipients with a cottonseed serum for sub- — 
sequent indirect testing. ; 

3. The securing of specimens of breast milk under aseptic conditions before the 
feeding of allergenic material. 

4. The securing of a specimen of breast milk, after feeding, when the sensi- 
tized sites on the test subject reached the stage of maximum intensity. 

5. The securing of other specimens of breast milk at times corresponding to 
the nursing periods. 

6. The sensitization of skin sites on the babies of the test subjects with 0.05 
c.c. of cottonseed serum. 

7. The testing for exhaustion of the sensitized skin sites of the test subjects. 

8. The testing of available sensitized skin sites of recipients with the milk 
specimens. 

(The milk was subjected to a long centrifugalization. The fat and corpuscular 
elements were removed, and the liquid residue was used in intracutaneous test- 
ing. It is noteworthy that the milk was not subjected to Seitz filtration.) 

9. The testing of milk specimens in sensitized guinea pigs. 


On two occasions, the milk specimens were returned from the lab- 
oratory as unknowns for testing. In one of the milk series, cottonseed 
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extract was added to a portion of the milk and served as a positive con- 
trol, though unknown to us at the beginning of the experiment. 


In all the cases, the presence of the cottonseed allergens was neither 
demonstrable by the passive transfer technique nor by the use of sensi-— 
tized guinea pigs. The sensitized sites on babies of the test subjects, | 
also, failed to react after nursing. 

The necessity for the employment of diagnostic methods other than — 
the injection of sensitized sites with milk readily became evident. The — 
difference in the reactivity of the many skin sites, both the sensitized — 
and nonsensitized, of recipients was, indeed, striking. The injection of — 
breast milk laden with a complexity of organic and inorganic substances 
into a skin site, previously traumatized by the injection of serum, inevitably 
gives rise to erythema and nodulation. We can readily understand the 
readings, slightly positive and doubtfully positive, of Brunner and Baron 
in their observations, and the difficulty of an accurate evaluation. 


In two of the cases, specimens of blood were collected both before 
and after ingestion of one gram of CS-1A. The two sera collected before 
ingestion reacted negatively on sensitized sites. One serum collected 
after ingestion gave weakly positive reactions in three out of four skin 
sites. The other serum gave a weakly positive reaction in one out of 
four. It was significant that the sensitized sites of the lactating women 
were not exhausted after the feeding of one gram of the potent frac- 
tion, CS-1A. The sites were tested with a solution of CS-13A in a 
dilution of 1:10.6 The question, therefore, arises whether or not the 
allergen is destroyed in greater part in the stomach or whether there 
is interference with its total passage through the stomach wall into the 
circulation. 

Spies and his co-workers,*” in 1945, described a method for the quan- 
titative estimation of the quantities of allergen absorbed from the gastro- 
intestinal tract when CS-1A and defatted cottonseed were ingested. The 
procedure involves two tests. First, the quantity of CS-1A, introduced 
intramuscularly, is determined which will react on a site, sensitized with 
serum from a cottonseed-sensitive subject, and also the amount required 
to neutralize the reagins in the same site. Second, the quantity of ingested 
CS-1A or cottonseed is determined which will incite a positive reaction 
and later neutralize reagins in a sensitized site. By the above method, 
reactions in passively sensitized sites provide means of comparing the 
quantities of allergens that enter the circulation as a result of intra- 
muscular injection and absorption from the gastrointestinal tract. Two 
of their conclusions are noteworthy : 


1. Ten micrograms of CS-1A introduced intramuscularly were approximately 
equivalent to 100,000y of ingested CS-1A in capacity to incite passive-transfer 
reactions. On this basis, when 100 mg. of CS-1A were et. 0.01 per cent 
of the allergenic fraction was absorbed. 
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2. One hundred micrograms of CS-1A introduced intramuscularly were approx- 
imately equivalent to &800,000y of ingested CS-1A in reagin-neutralizing power. 
According to this criterion, when 800 mg. of CS-1A were ingested, 0.013 per cent 
of the allergenic fraction was absorbed. 


It becomes apparent that quantitatively a very small amount, 0.01 to 
0.013 per cent, of an ingested allergen from the cottonseed is absorbed 
into the circulation and disseminated throughout the body to reach poten- 
tial shock organs. Its fate in the mammary gland can no longer be 
in doubt. The mammary gland is a factory to which raw materials are 
conveyed. The resulting product, milk, differs chemically and physically 
from other body fluids. Allergens may accordingly be incorporated into 
the finished product or be rejected and passed on to the organs of excre- 
tion. However, many drugs ingested by a nursing mother may appear 
in her breast milk. Rosenau*® furnishes the following list of drugs which 
have been found in such milk: aspirin, iodine, mercury, arsenius acid, 
potassium bromide, and probably also hexamethylenamine, salicylic acid 
and salicylates, ether, antipyrine, bromides, caffeine and many others. 
It is possible that the size or weight of the molecule of the circulating 
substance, be it derived from drug or food ingested, determines its pas- 
sage through the cells of the mammary gland into the milk. 

The consensus is that the larger the molecule, the less is the likelihood 
of its passage through the cellular linings. Interestingly enough, the 
active allergenic protein components of CS-1A pass through a cellophane 
membrane which is virtually impervious to egg albumin in the same 
system. 

It must now be emphasized that nonallergic subjects have been used, by 
necessity, in the studies which have been made on the possible excretion 
of allergens in human milk. Moreover, the conclusions which have been 
drawn from those studies have been applied to allergic mothers. It is 
well to recall that allergy has been defined by Von Pirquet, in 1907, as 
a state of altered reactivity. The reactions of the allergic individual to 
certain stimuli differ from those of the normal to the same stimuli; and 
the same differences must exist between allergic and nonallergic mothers. 


Is the assumption, therefore, warranted that a nursing mother, sensitive | 


to cottonseed, would transmit the potent allergen to her suckling infant 
after the ingestion of cottonseed meal, either by accident or design? 

Nevertheless, certain articles of food in the mother’s diet have been 
held responsible for acute exacerbations of skin and catarrhal conditions 
in their nursing babies. No one to date has conclusively demonstrated 
the presence of such offending allergens in human milk. 


Expectant mothers and nursing mothers are warned of the dangers 


of overindulgence lest their offspring become sensitized and yet they | 
are advised to increase their food intake to meet their added require-_ 


ments. Thus, in a recent article Roberts*® attempts to explain how the 
child becomes allergic: first, through food—overindulgence of cravings 
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or excessive eating on the part of the expectant mother; secondly, by 
transmission of antibodies from the mother by way of breast milk. 

A more extended study of milk-borne allergens, if any, is surely indi- 
cated. The time is now at hand for students of physiology and of 
allergy to co-operate. In an attempt to solve some of the problems, I 
have sought in vain for many years for acute cases of hay fever or pollen 
asthma in actively lactating women. The determination of the presence 
or absence of an inhalant allergen in the breast milk of nursing mothers 
during their seasonal period of symptoms would confirm or contradict 
prevailing concepts. 

The genesis of allergy is still an open question. The recent scholarly 
dissertation by Abramson? on ‘‘Psychodynamics and the Allergic Patient” 
adds a mental factor to the physical and chemical factors in etiology. 
Psychic trauma, it has been suggested, plays an important role. 

We are now living in an age unparalleled in human history, and 
mass experiments have been unwittingly carried on. In the Old World, 
as the result of a devastating war, physical and psychic trauma, malnutrition 
and starvation have left an imprint on the survivors. In the Far East, 
the effects upon the genes by irradiations from atomic explosions will 
be disclosed by a new generation. 

Twenty years hence, when the rising generation shall have reached 
maturity, the medical historian will then have the rare opportunity to 
compare and contrast the state of allergy in the New World with that 
of the Old. Moreover, the “contrarities” of allergic manifestations may 
then be successfully linked with the subtleties of the chemical structure 
of allergens. 
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HAROFE HAIVRI, THE HEBREW MEDICAL JOURNAL 


With the appearance of Volume 11, 1948, The Hebrew Medical Journal edited by 
Moses Einhorn, M.D., concludes its twenty-first successful year of publication. ; 

In publishing the journal, the editors aim to meet the need for a medical journal S 
written in Hebrew, with English summaries, thus aiding greatly in the advancement ia 
and development of Hebrew medical literature. - 

This issue contains an article on “Hypertensive Vascular Disease” by Benjamin — 
Jablons, M.D. There is also a discussion on clinical observations and treatment of — 

190 cases of “Malaria in Palestine” by P. Ephrati, M.D., of Tiberias. 

In addition, under the heading of “Personalia,” biographical sketches of Professor. 
Heinrich Finkelstein, pediatrician; Professor Max Neuburger, medical historian; and 
Solomon Solis-Cohen, M.D., of Philadelphia, are presented. y seg 

For further information, communicate with the Editorial Office of The Hebrew 
Medical Journal, 983 Park Avenue, New York 28, New York. - 
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_ REPEATED PATCH TESTING IN ALLERGIC ECZEMATOUS 
SENSITIZATION 


7 VICTOR H. WITTEN, M.D., and HILLIARD M. SHAIR, M.D. 1 
New York, New York 2 


T were are numerous differences of opinion among the various 
investigators regarding the stability of the level of hypersensitivity in 
allergic eczematous contact-type sensitization and regarding the persistence 
or permanency of such sensitization. 
7 Our own interest in this problem was heightened by an unpublished 

observation of Sulzberger and Baer. A random group of inmates of a 
penal institution were patch tested with a poison ivy extract and, from 
among these, a group of subjects with strongly positive reactions was 
selected for further study. When several months later this group was 
retested with the same extract, some of the previously strongly reacting 
subjects unexpectedly reacted with a decidedly diminished response. It 
seemed, therefore, that a study on a group of subjects where each patient 
would be repeatedly patch tested with the same eczematogenic allergen 
might produce results bearing on the stability of the level of sensitivity. 
Ts Among the many interesting theoretical and practical questions involved 
in a study of this sort, we have been primarily interested in the following: 


1. Will the results of successive patch tests be identical when such tests are per- 
= 2 formed with the same material repeated weekly over a prolonged period and in a 
standardized manner on a patient with allergic eczematous contact-type hyper- 

sensitivity ? 

2. If the results are not identical, does the repeated application of the eczema- 
togenic agent under a patch show (or produce?) a trend toward increased or de- 
creased sensitivity ?* 

3. Where the readings with usually employed concentrations of test materials 
show little or no variation, can a change in sensitivity be demonstrated by the 
technique of graded dilutions? 


The answers to these questions have wide implications. The stability 
of the level of patch test sensitivity is of obvious importance for the eval- 
uation of the results of patch tests performed once, as done in medical 
practice as well as in medicolegal and workmen’s compensation work. 
Also, if the changes in sensitivity on repeated patch testing are con- 
sistently in the direction of decreased sensitivity, a method for hyposensi- 
tization in allergic eczematous contact-type dermatitis might evolve from 
this procedure. 

‘ Wedroff and Dolgoff!’ experimentally sensitized fifty out of seventy-two 


These studies were carried out under a fellowship grant for research in dermatologic 
allergy given by Luzier’s, Inc., through The American College of Allergists. 

From the New York Skin and Cancer Unit, Department of Dermatology and Syphilology, 
N. Y. Post-Graduate Medical School and Hospital, Dr. Marion B. Sulzberger, Director. 

*It will be noted that all changes in sensitivity were deiaonstrated by patch testing. 
Increased sensitivity was demonstrated through more intense reactions and decreased sensitivity 
through less intense reactions. 
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eczema patients by the topical application of 2:4 dinitrochlorbenzene. 
They were able to observe forty-one of the fifty patients from ninety to 
360 days. Twenty-eight of the subjects became spontaneously desensitized, 
and thirteen showed diminished hypersensitivity during the period of 
observation, as indicated by testing with graded dilutions of the allergen. 
They noted that in some cases the skin tests temporarily boosted the level 
of sensitivity. 

Sulzberger and Rostenberg" retested six subjects previously deliberately 
sensitized to either or both paranitrosoanilin and 2:4 dinitrochlorbeneze 
after five to sixteen months. When retested, five of the subjects reacted 
either to the same degree as earlier or showed increased sensitivity. The 
remaining subject showed a loss of sensitivity to one of the two eczemato- 
genic agents tested. 

Kanof and Rostenberg® compared the incidence of sensitivity to poison 
ivy extract in a group of persons incarcerated in a mental institution and 
in a group of non-incarcerated controls living in the same community. The 
incarcerated subjects gave 15.5 per cent positive reactions, whereas the 
control subjects gave 25 per cent positive reactions. These findings sug- 
gested that acquired specific sensitivity of the contact type can persist 
for many years without exposure to the causative allergen, but that there 
may be in some persons a tendency for reduction or loss of sensitivity 
when the sensitized individual is removed from contact with the offending 
allergen. 

In a series of experiments, Field and Sulzberger? repeatedly patch tested 
a subject who had been previously deliberately sensitized to poison ivy. 
An acetone extract of poison ivy leaves in graded dilutions from 1:1 to 
1:1,000,000 was used in this study. They concluded that because of the 
unpredictable chronological fluctuations as well as the variations of sensi- 
tivity in different skin areas, evaluation of variations in response is nearly 
impossible, unless tests are repeated many times and in different skin 
areas. 

Sulzberger, Kanof, and Baer’? described a case of hypersensitivity to 
cinnabar with subsequent reduction or loss of sensitivity which was evi- 
dent both clinically and by patch test. 

Omitting references to the many publications on specific hyposensitiza- 
tion by injection, ingestion, et cetera, the following sets forth some of © 
the pertinent references dealing with attempts at deliberate specific hypo- 
sensitization by external applications in allergic eczematous contact-type 
dermatitis. 

Shelmire’® hyposensitized a young man with a poison ivy dermatitis 
by repeatedly applying many patch tests with varying dilutions of the 
allergen. Four other patients, treated in a similar manner, showed only 
a slight reduction in skin sensitivity. 

J. Jadassohn® claimed the accomplishment of hyposensitization in a 
patient with turpentine dermatitis by four external applications of the 
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allergen using a method similar to patch tests. The article stated that 
Hoffert was also successful in a few similar cases. 

Patch tests with gradually increasing concentrations of neoarsphena- 
mine were used by Riehl® for hyposensitization. His case history, how- 
ever, indicated that the reduction in sensitivity occurred one year after 
the applications of the allergen. 

Maisel® treated a patient with poison ivy hypersensitivity using daily 
baths containing increasing amounts of Rhus Toxicodendron tincture. 
After the daily baths, the patch test reaction was only slight, and the 
patient apparently had immunity to clinical re-exposure to poison ivy. 

Kesten and Laszlo’ treated a nurse suffering from an eczematous der- 
matitis of the hands due to exposure to a 1:5000 solution of potassium 
mercuric iodide. The hands were immersed daily in gradually increasing 
concentrations of the chemical, until such a time when scrubbing with 
the above dilution failed to produce a dermatitis. 

Urbach*”* reported successful desensitization to garden sage by external 
applications of various 2 per cent extracts of the plant. 

Biberstein' made observations on patients who had been deliberately 
sensitized to poison ivy. His studies were primarily confined to investi- 
gation of changes in local sensitivity without regard for the reaction of 
the general skin surface. He found that the level of local sensitivity was 
not always constant, now and then being wave-like. In most cases, the 
repeated daily applications of the allergen produced local desensitization. 

A technique for “epidermal” hyposensitization was described by Ur- 
bach and Gottlieb.1* The technique consists of starting with very high 
dilutions of the offending allergen applied to the skin on a one-inch 
square patch of linen or cotton and gradually increasing the concentration 
of the allergen and the size of the patch. This procedure is continued 
until a concentration is reached equal to that to which the patient would 
be ordinarily exposed. The authors do not state the efficacy of this tech- 
nique in actual practice. 

Pertinent animal experiments have been reported by Ginsberg, Stewart, 
and Becker.’ Guinea pigs were painted daily with a 5 per cent ether di- 
lution of a ragweed extract until a moderate exudative dermatitis de- 
veloped. In a few instances the dermatitis underwent complete involution 
despite continued paintings. The authors considered this result analogous 
to “hardening.” 


: EXPERIMENT 1—PATCH TESTS AT WEEKLY INTERVALS WITH SINGLE 
_ CONCENTRATIONS OF THE ALLERGEN 


Technique.—Subjects showing positive reactions on patch tests with 
standard concentrations} of eczematogenic contact-type allergens were 
selected from among the clinic patients. These subjects were seen twice 


Unless otherwise specified in these experiments, all substances were employed in the usual 
patch test concentrations as listed in fice Immunology, Sulzberger and wey Editors, Year 
Book Publishers, Inc., 1947. These concentrations will, in this paper, be referred to as 
the standard concentrations. 
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weekly. On the first visit each week they were tested with the allergen 
or allergens to which they had previously been shown to be hypersensitive. 
The tests were left in place for forty-eight hours, at the end of which time 
the reactions were read and recorded according to a modified Bloch classi- 
fication.* All patch tests were applied and read by the authors. Throughout 
the experiment every effort was made to maintain standardization of all 
procedures. 

The patches were applied to the upper back in almost all cases, using the 
right and left sides alternatingly. A deliberate attempt was made to avoid 
the use of the same exact site for consecutive tests. Approximately the 
same amount of the allergen was applied each time. 

In the case of dyed materials (cloth, leather, et cetera) the same size 

patch was used for each application (%%4-inch square). In the case of 

liquids, approximately equal amounts were measured by keeping constant, 

as well as possible, the amount of liquid applied to the pre-cut muslin %- 

inch square patches. In the case of ointments and creams, an amount 

_ enough to cover a %4-inch muslin patch without excess was used for all 
tests. 

Ten subjects were tested with one substance, four subjects with two 

- substances and the remaining four subjects were tested with three, four, 

- five, and six substances, respectively. The shortest period of time for 

’ which any subject was followed was four weeks and the longest was thirty- 

ral five weeks. An attempt was made to apply the tests once weekly, although 


- four-week period; two substances for five weeks; three for six weeks; 
_ seven for seven weeks; six for eight weeks; one for ten weeks; five for 

eleven weeks; three for twelve weeks; two for fourteen weeks; two for 
and one substance for 


Results ——The results of Experiment 1 are shown in Figure and are 
based on the tests in eighteen subjects who were tested with a total of 
thirty-six substances. 


*Modified classification used: 
0 No reaction. 
Faint erythema. 
Definite erythema. 
Erythema, infiltration and beginning papule and vesicle formation. 
Papule and vesicle formation, erythema and infiltration; or bullae. 
Large confluent bullae, erythema and infiltration, or denudation and necrosis, 
Dr. Bloch classification (Office Immunology, page 14): 
No reaction. 
Mildest erythema, 
Erythema. 
Erythema and edema and/or beginning papulation or vesiculation, 
Fully developed vesiculation, papulation, edema, bullae. 
Strongest reaction-denudation, necrosis, etc. 


ttThe initial patch test readings charted under the heading ‘Clinic’ were taken from the 
clinic charts as read and recorded by a trained technician at the time the patient’s hypersensitivity 
to patch tests with the particular agent was discovered. These readings have been included for 
the sake of completeness. In no instance was the “Clinic” reading included in the evaluation of 
_ the patch test responses in the repeated tests, as the technique in these “Clinic” tests, although 
_ generally similar to the ones used by the authors, was not necessarily exactly the same as 
that used in all of the other tests listed. In each .patient the interval between the ‘“‘Clinic’”’ 
reading and the reading of the first patch test done by the authors varied from one week to 
several months. 
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Because of the possibilities for technical error inherent in the technique 
of patch testing, only variations of more than 1 plus in the readings from 
week to week were considered evidence of increased or decreased sensi- 
tivity. 

Comparing the results obtained in the very last patch test with the 
results obtained in the first patch test (excluding the “Clinic” reading for 
the reasons previously mentioned), out of the thirty-six substances used 
there are four instances of increased sensitivity (Case A.G., para- 
phenylenediamine and Mazon; Case A.K., print dress; and Case J.F., 
pyrethrum powder) ; and one instance of decreased sensitivity (Case T.F., 
nickel sulfate). 

Comparing differences in non-consecutive tests, i.e., the minimal patch 
: test response obtained at any one test with the maximal patch test ob- 

tained at any one test, there are variations of more than 1 plus in fifteen 
patients with a total of twenty-three substances, i.e., with 64 per cent of 
the substances tested in this series. 


Variations of more than 1 plus in consecutive patch test readings were 
found in twelve subjects with a total of sixteen substances, i.e., with 44 
per cent of the substances tested in this series. 

It is noteworthy that in some of the cases (Cases A.G., A.K., A.B., G.F., 
and J.F.) which were tested simultaneously with two or more substances, 
there appeared to be a tendency to parallel increases or decreases in 
sensitivity to these substances. 


EXPERIMENT 2—PATCH TESTS AT WEEKLY INTERVALS WITH 
GRADED DILUTIONS 

Technique.—The same method of selection of patients as well as of 
application and reading of patch tests described for Experiment 1 was 
employed in this series of cases. However, instead of repeatedly testing 
with only a single concentration, the tests were carried out with graded 
dilutions of the allergens. Dilutions were made in multiples of 10, and 
testing was done with at least four different dilutions of each sub- 
stance. Testing was begun by using the allergen in the standard con- 
centration and the 1:10, 1:100, and 1:1000 dilutions of this concentration.* 
When more than two of these dilutions produced a 3 plus or greater re- 
action, the stronger concentrations were not again employed in the sub- 
sequent tests; instead higher dilutions were used, e.g., 1:10,000, 1 :100,000 
and 1:1,000,000. In this manner an attempt was made to choose the con- 
secutive concentrations so that the weakest concentration would produce no 
response or a slight response (0 to 1 plus) and the strongest concentra- 
tion would produce a strong response (3 to 4 plus). 

Tests were done in four subjects with paraphenylenediamine, in three 
subjects with an acetone extract of Rhus Toxicodendronf, in one subject 

*The only exception to this rule was with paraphenylenediamine in which the dilutions of the 


standard concentration of 2 ow cent in petrolatum were the following: 1:2; 1:20; 1:200; et cetera. 
7Prepared by Graham Laboratories. 
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Fig. 2. Patch tests with graded dilutions. 
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with procaine hydrochloride, in one subject with dibucaine,* in one 
subject with nickel sulfate, and in one subject with an acetone extract of 
pyrethrum.7 


Results—The results of Experiment 2 are shown in Figure 2, and 
are based on the tests in the above eleven subjects, each of whom was 
tested with dilutions of a single allergen for a minimum of five weeks. 

In all of the subjects, the level of skin response remained approximately 
the same from one week to the next for the strongest test concentration 
employed. 

Comparing the results obtained with the dilutions in the very last patch 
test with the results obtained in the first patch test, out of the eleven 
subjects there are six who showed increased sensitivity (Case H.D., Rhus 
Toxicodendron 1:100; Case G.F., Rhus Toxicodendron 1:10; Case J.R., 
procaine hydrochloride 1:100; Case S.Zm., paraphenylenediamine 1 :2000; 
Case M.R., paraphenylenediamine 1:2000 and 1:20,000; and Case J.F., 
pyrethrum 1:10 and 1:1000). There were no instances of decreased 
sensitivity. 

Comparing the differences in non-consecutive tests, i.e., the minimal 
patch test response obtained with the dilutions of any one test with the 
maximal patch test response obtained at any one test, there are variations 
of more than 1 plus in eight patients with a total of twelve dilutions, i.e., 
with 27 per cent of the forty-four dilutions in this series, which were 
tested more than two consecutive times. 

Variations of more than 1 plus in consecutive patch test readings were 
found in seven subjects with a total of ten dilutions, i.e., with 23 per cent 
of the forty-four dilutions in this series. 

Again as in Experiment 1, it is noteworthy that in some of the cases 
(Cases G.F., A.R., C.1., M.B., M.P., and J.F.), there was a tendency to 


parallel increase or decrease in sensitivity to two or more dilutions. 


EXPERIMENT 3—PATCH TESTS AFTER VARIOUS TIME INTERVALS 

Technique.—In this experiment those patients who returned after 
various intervals of time following the last patch tests performed in 
Experiments 1 and 2 were retested. The same substances or dilutions in 
the same concentrations as last employed on the patient were again used 
in each instance. One case was retested after an interval of six weeks. 
three after seven weeks, one after nine weeks, one after twenty-one weeks, 
one after twenty-four weeks, and one after an interval of eight months. 


Results —The results of Experiment 3 are shown in Figure 3 and are 
based on the tests in these eight subjects. 

The same level of sensitivity as noted in the last previous tests was 
maintained in the majority of instances, i.e., with twenty-four out of 
twenty-nine substances or dilutions. In four patients, there were five 


*Nupercainal (Ciba). 
{Prepared by Graham Laboratories. 
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; instances of variations in sensitivity greater than 1 plus. These variations : 

a7: occurred only with the weaker concentrations of the graded dilutions. 

: They are as follows: 


In patient G.F., retested after twenty-four weeks, there was an in- 


creased sensitivity to the 1:100 dilution of the standard concentration of 
; 


PPD (2% pet.) o “i 
Mazon 
+ 
0 8 months 
(acetone extract) 1 1099 21 weeks 
++++ 
Rhus x 1°100 ++ x— 
ce 
x 1:200 +++ | 
9.Zm. 
b 1.2000 — 
PPD (2% pet.) a 20,000 + 
0 4 9 weeks 
= * 
pet) 4 1:10000 oa 7 weeks 
++++ 
MR. x 1: 200 
4 1:20,000 0 T weeks 
a +444 
art = 
Nickel Sulfate 4.4099 
+ 
(107 aqueous) 4 1: 10,000 0 7Tweeks 
esis +t++ -——®0 
Pyrethrum 4: 109 * 
(ketone extract) 1: 1000 6Bweeks 


3. Patch tests after various time intervals. 


There was no change in the responses to the standard extract or to the 
1:10 and 1:1,000 dilutions. 


In patient M.P., retested after seven weeks, there was a decrease in 
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sensitivity to the 1:100 dilution of the standard concentration of dibucaine. 
The responses to the 1:10, 1:1,000 and 1:10,000 dilutions showed no 
change. 


Patient M.R., retested after seven weeks, showed a decrease in sensi- 
tivity to the 1:20,000 dilution of the standard concentration of para- 
phenylenediamine. The responses to the 1:20, 1:200, and 1 :2,000 dilutions 
showed no change. 


In patient J.F., the reactions to the standard concentration, the 1:10 
and 1:100 dilutions of pyrethrum extract all followed the same trend 
toward decreased sensitivity. It is interesting to note that in this patient 
patch tests carried out one week later showed that the sensitivities to the 
various concentrations had reverted to their previous levels (Fig. 2). 


COMMENT 


Our studies indicate that when a patch test is repeated weekly over a 
prolonged period of time and in a standardized manner consecutive 
readings are not always identical. Variations of more than 1 plus occurred 
for a substantial number of the substances or dilutions tested, i.e., with 
44 per cent in Experiment 1 and with 23 per cent in Experiment 2. When 
non-consecutive readings are considered, the incidence of variations of 
more than 1 plus is even higher, i.e., with 64 per cent in Experiment 1 
and 27 per cent in Experiment 2. Despite the changes in sensitivity just 
mentioned, the repeated application of standard concentrations of eczema- 
togenic agents did not in general show a trend toward prolonged or 
permanent increase or decrease in the level of sensitivity of the skin 
during an average period of observation of three months. When the 
last patch test reading was compared with the first, of the thirty-six 
substances tested in Experiment 1, four showed an increased level and 
only one a decreased level of sensitivity. 

Though no variation in the level of sensitivity was demonstrable in most 
cases in Experiment 1 where patch tests with standard concentrations 
were employed, changes in the level of sensitivity may have occurred 
which were not detected by this method. This is suggested by the results 
of patch tests with graded dilutions in Experiment 2, where six of the 
eleven patients tested with dilutions at weekly intervals showed some 
evidence of an increase in hypersensitivity, while none of these subjects 
showed a persistent trend to increased hypersensitivity in the tests with 
the strongest concentrations employed. 

Our observations demonstrate that patch tests performed with standard 
concentrations of an allergen can be expected to show the existence of skin 
hypersensitivity of slight, moderate, or strong degree, but are not suitable 
to demonstrate relatively small variations in the level of sensitivity. The 
fact that the standard or similarly strong concentrations of an allergen, 
when used for patch testing, serve only as a “rough” indicator of sensi- 
tivity is evidenced by the concomitant application of graded dilutions of the 
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same allergen. Whereas strong concentrations caused reactions of approxi- 
mately the same degree with repeated patch tests, some of the graded 
dilutions brought to light definite and distinct variations from one test 
to the next. In all instances where such variations occurred, they were in 
the direction of increased hypersensitivity. 

Furthermore our results show that the weekly repetition of patch tests 
7 cr is not a procedure suitable for hyposensitizing patients to eczematogenic 
allergens. The results, however, do not necessarily negate the findings of 
other authors who have reported successful hyposensitization using 
topical applications of eczematogenic allergens. Among the differences 
between the experimental conditions existing in the studies of other in- 
vestigators and our own are that they often used (1) different allergens, 
(2) larger quantities of the allergens covering larger body areas, (3) 
application of the allergens over longer periods, (4) more frequent appli- 
cations of the allergens and, (5) application of gradually increasing con- 
centrations of the allergens. 


Where tests were performed simultaneously with two or more allergens, 
there were a few instances in which the curves followed a similar pattern 
of increased or decreased sensitivity. This indicates that the level of skin 
sensitivity sometimes shows a nearly corresponding trend towards in- 
creased or decreased sensitivity to all of the allergenic substances coming in 
contact with it at any one particular time. It is not possible to decide 
whether these variations occurred despite or because of the repeated 
applications of the allergens. 

No conclusions can be drawn from our experiments concerning the 
controversial questions of “hardening” caused by continued or repeated 
exposures to an eczematogenic allergen. The condition of exposure of 


persons who are said to have developed “hardening” were not duplicated 
in our studies. 

In Experiment 3, when patients were retested after intervals of time 
varying from six weeks to eight months, it was found that the same level 
of sensitivity had been maintained for the majority of substances or 
dilutions, i.c., for twenty-four of the twenty-nine tested. There was one 


instance of increased sensitivity and four instances of decreased sensi- 
tivity in this experiment, all of which were demonstrable only with graded 
dilutions. 

The decreased level of sensitivity which could be demonstrated with 

dilution tests in these subjects, after intervals presumably without ex- 
posure to the allergen, fits in with the findings of Wedroff and Dolgoff and 
Kanof and Rostenberg. 
On the other hand, the results of Sulzberger and Rostenberg indicate 
that in many persons the level of hypersensitivity is maintained unchanged 
over long periods of time, although occasionally spontaneous desensitiza- 
tion apparently occurs. 


Our studies also tend to show, in keeping with previous investigators, 
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that repeated periodic exposures to a specific allergen tend to increase 
rather than decrease the level of hypersensitivity. 


The question arises whether the variations in the patch test results 
described by us may have occurred due to factors other than actual changes 
in the level of hypersensitivity to the allergens. The margin of error of 
the patch test method as such may have played a role in producing these 


results. Local differences in sensitivity between the site used for the test 


with a given material during one week and the site used for testing with 


the same material at a later date must also be considered. This would be 


in keeping with the observations that a high level of sensitivity often 
exists adjacent to the affected or previously affected areas in allergic 
eczematous contact-type dermatitis,”"*' or with differences in skin sensi- 
tivity, as noted by Hoffert* between normal skin areas and areas in which 
the skin is under tension. Moreover, variations in the skin response may 


also have resulted from unsuspected clinical exposure to the allergen 
during the experiment. 
It is not likely that these factors account for all of the changes in level 


of hypersensitivity observed by us. The simultaneous increases or de- 
creases in skin hypersensitivity to two or more substances of dilutions 
tested, as well as the trend toward increased hypersensitivity which oc- 
curred with weaker dilutions of an allergen while at the same time stronger 
dilutions repeatedly gave identical reactions, would be hard to explain on 
the basis of the factors just mentioned, i.e., the technical errors inherent 
in this method of testing, the local differences and variations in sensitivity, 
and the possibility of unsuspected clinical exposure to the allergens. 


SUMMARY AND CONCLUSIONS 
Patch tests were performed in a standardized manner repeatedly over 
/ many weeks on subjects who were known to be hypersensitive to one or 
more eczematogenic allergens. These tests were done with the standard 
concentrations, i.e., those usually used for patch testing, as well as with 
graded dilutions of these concentrations. 

Patch tests: repeatedly performed at weekly intervals with standard 
concentrations of allergens did not always give identical results; yet they 
were sufficiently consistent to indicate that the standard patch test pro- 
cedure is a highly reliable method of testing for allergic eczematous con- 
tact-type hypersensitivity. This method of testing can be depended upon 

to show slight, moderate, or strong degrees of hypersensitivity. 

. Graded dilutions of an allergen on repeated patch testing did show 
variations in levels of sensitivity which were not shown by the standard 
concentrations. Therefore tests with graded dilutions of an allergen are 
more satisfactory for demonstrating relatively small variations in sensi- 

tivity than are tests with standard concentrations. 

Our experiments indicate that if there is any change in the level of 
hypersensitivity as produced by repeated patch tests, it is not in the direc- 
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tion of decreased sensitivity, demonstrating that the method of repeated | 


weekly applications of an allergen under a patch as done under our ex- 
_ perimental conditions is not satisfactory for effecting desensitization in 
allergic eczematous contact-type hypersensitivity. 
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COMPLETE BOUND VOLUMES OF THE ANNALS AVAILABLE 


A limited supply of Volume 6 of the ANNALS or AtteRGY, bound in dark green — 
buckram of unusual durability, is now available. A limited number of bound Volumes 
2, 3, + and 5 are also in stock and are available at the regular charge of $10.00 
volume. These volumes contain Progress in Allergy notes, which are comprehensive — 
reviews of the literature published during the past five vears on the various allergic 
diseases, with complete bibliograpiiy. Order now, before it is too late. 

Subscribers mav have their own copies bound by sending them to the office of | 
the Secretary. When copies are supplied, the charge for binding is $3.75 a volume, | 
plus postage for mailing; if more than one volume is bound on the same order, | 
a reduced price is offered. : 

Volume i, which consists of three numbers, is now out of print. The College 
will gladly purchase the-e first three numbers at the original price. Address Scones 
American College of Allergists, 423 La Salle Building, Minneapolis 2, Minnesota. 
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eu HISTAMINE-SYMPATHIN BALANCE 
a FRANCISCO J. FARRERONS.CO, M.D., F.A.C.A. 


Barcelona, Spain 


N the course inv initiated in with Prof. Dr. 
_ Jimenez-Vargas, Staub’s research on the behavior of histamine of the 
_ adrenergic type was confirmed. Initial tests suggested the possibility that 
_ Sympathin in the presence of histamine behaved in a way very similar to 
_ that of epinephrine. We have continued and developed further these ex- 
periments. 
The similarity of epinephrine and Sympathin led us to study the behavior 
_ of histamine under the action of Sympathin. There was some doubt as to 
_ this similarity in the previous research of Cannon and Rosenblueth, but it 
was afterwards proven by Euler, after numerous and careful experiments, 
that Sympathin is not the same as epinephrine and that its pharmacological 
: behavior is nearer to, or perhaps identical with 1-Nor-epinephrine or Cate- 
col-Etanol-Amine. 
—— After some preliminary tests, comparison of the action of Sympathin 
and of epinephrine on the vasomotor reaction of the ergotaminized cat led 
to the same conclusions as those of Euler, that Sympathin is not like epi- 
~ nephrine, but is an organic product with characteristics similar to epineph- 
_ rine being nearer, as the above mentioned author has said, to 1-Nor-epineph- 


TECHNIQUE OF EXTRACTION 


d 

For the extraction of the Sympathin we followed the standard procedure 
proposed by Euler in his various publications. Some of these were 
described and confirmed by him in personal correspondence. 

A part of the organ (we used the spleen and heart of calves; liver, 
_ heart and spleen of dogs) removed from a recently killed animal was 
~ ground and placed in two parts of alcohol of 96°, to which was added 1 c.c. 
of 10 normal H,SO, per liter. The extraction takes about two hours, after 
which it is filtered and evaporated in a vacuum, reducing the volume of the 
=e extract to about a tenth of the original. It is then treated with ether to 


experiments. 
_ This crude extract, which contains appreciable quantities of Sympathin, 
contains also organic substances of a cholinic type. This can be observed 
after injection into experimental animals, by decrease of the arterial pres- 
sure, compensated later on by the action of the Sympathin. 

This depressor factor of the crude extract can be eliminated by later 
purification, founded on the fact that Sympathin is insoluble in ether but 


From the Spanish Institute of Physiology and Biochemistry. 
Presented at the fourth annual session of the American College of Allergists. 
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i 1, _ Effect on the blood 1 I f t t’ od pressure 
cat from injection of 0.3 c.c. of crude Sym- under the effect of injection of 0.25 c.c. of 
pathin extract. Observe descent of pressure extract of Sympathin-ether-lipoids, 

after injection of the extract, followed by a 

marked hypertensive effect. 


soluble in a solution of ether-lipoids, whether of a lecithin type or ex- 
tracted from the brains. For this purpose 1 volume of the crude extract 
is treated with 2 volumes of ether-lecithin* at 5 per cent, separating this 
layer of ether which then contains the Sympathin. 


This, in its turn, is extracted from the ether solution, due to its solubility 
in water, with a solution of sodium sulphate at 5 per cent. For this, about 
10 per cent of the volume of crude Sympathin is used. This operation is 
repeated three times and the volume collected is then treated with 3 volumes 
of Ethanol to precipitate the salts. It is filtered and evaporated in alcohol. 
This extract still contains certain quantities of depressor substance which 
are finally eliminated with Almeria earth (‘“Fuller’s earth”) although 
certain loss of Sympathin is effected in this operation. 

For a concentration of the extract of 1.5 gr. of organ per c:c. adjusted 
to a pH 4, the extract is treated carefully with the Almeria earth with a 
tenth part of the volume of a suspension of earth in water at 20 per cent. 
This treatment must be repeated often. 


*The ether-lecithin solution was kindly supplied by the Wassermann Laboratory in Barcelona. 
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TABLE I. HISTAMINE VALUES IN DOGS BEFORE AND AFTER THE INJECTIONS — 
OF SYMPATHIN 


Number of Injected Histamine 
Animal Sympathin Before After 
2 0.75 % 2 7 % 
2 bis 10 cc. 9.75 ¥ % 12 ¥ % 
3 5 c.c. 0.15 vy % 0.30%-0.30 y % 
2. 1 % 45 % 
5 0.8 y % 08 % 
6 4 cc. 0.35 vy % 0.4 ¥ % 
é 4 c.c. 0.04 % 0.05 y % 
8 5 cx: 0.025 y % 0.2 7 % 


DEMONSTRATION 
Demonstration is done by intravenous injection in the anesthetized cat, 
provided with an adequate cannula in the carotid artery to record arterial 
pressure. 
Before beginning the experiment, and in order to make vasomotor reac- 
tions of the animal more sensitive, 8 mg. of cocaine per kg. are injected 
intravenously, and 1/10 mg. of ergotamine per kg. is injected intramuscu- 
larly. 
When the extract appears to possess appreciable hypertensor properties 
it is then utilized for basic experiments (Figs. 1 and 2). 5 
REGULATION OF HISTAMINE-SYMPATHIN | 
Action of Histamine in the Dog in the Presence of Sympathin.—In 
seven dogs, previously anesthetized with dial and provided with cannulas 
in the carotid artery to register their blood pressure, a quantitative deter- 
mination of histamine was made, the amounts of which are given in Table 
I. “Crude extract” was then injected into the dogs in the saphenous vein, 
in quantities varying between 4 to 10 ¢.c. as per details in Table I. 
In all of the dogs the extract has shown obvious pressure properties, 
an example of which is shown in Figure 3. 
At the maximum of its blood pressure, we again extracted blood from the 
dog for a new determination of histamine,} the values of which are also 
given in Table I. 


In all of these dogs, each of which was subjected to eight tests, it was 
observed that parallel with the increase of arterial pressure, the quantity 
of histamine likewise increased. 

As a control we used a number of dogs into which an extract without 
Sympathin was injected, an extract which was on the contrary very high 
in depressor substances, due to the extract having been prepared using 
the same technique and procedure mentioned previously, but many hours 
after the death of the donor animal. As an example we may use dog No. 1 
(Fig. 4). A determination of histamine before injecting the extract and 
another at the moment of minimum pressure proved that, parallel with the 


+The technique employed in the determination of histamine has been that of Code. 
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f extract containing depressor substances instead of Sympatl 


fall of arterial pressure, the histamine contents diminished in appreciable 
quantities (Table II). 

The summary of these experiments on these groups of dogs, calculated in 
medium values, is represented correlatively in Figures 5 and 6. 


TABLE II. CONTROL DOGS INJECTED WITH EXTRACT WITHOUT SYMPATHIN 


Number of Quantity ___ Histamine 
Animal Injected Before After 
1 7 167 % 0.15-1.6 y % 


Histamine-Sympathin “in situ’ (Loop of Guinea Pig).—Another group 
of experiments was made to study the behavior of Sympathin in the intes- 
tinal loop of a guinea pig, contracted by histamine. 


An intestinal loop of a guinea pig (end portion of the ileum), of 4.5 cm. 
in length, is submerged in a bath of tyrode at 37°-38°. One gamma of 
chlorhydrate of histamine is added, with the object of provoking the well- 
known contracting action. Under these conditions, known and varied 
quantities of crude extract of Sympathin fluctuate between 0.2 of a c.c. and 
0.4 of ac.c. In all the cases, and after a first reactional ascent due to the 
increase of contraction of the loop, because of the depressor factor contained 
in the extract, a notable and visible descent of the curve can be observed 
in consequence of the relaxation of the loop. Once at this stage of relaxa- 
tion, new and repeated quantities of histamine are introduced, similar to 
those which had before produced the contraction of the loop (0.1 gamma 
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Fig. 5. Average values of blood pressure and histamine in eight tests. 


of histamine), and no contraction is observed. Later introductions into — 
the bath of quantities of histamine, ten and even a hundred times greater — 
than the initial ones, do not produce any contraction of the loop either. 
The behavior of acetylcholine present in the loop relaxed by Sympathin 
has also been investigated. The introduction of 1 gamma, 10 gammas or 1 
mg. of acetylcholine produces no modification whatever in_ said loop — 


(Fig. 7). 


ANTIHISTAMINIC ACTION OF SYMPATHIN E 
In this second type of experiments, and given the similarity already 
mentioned between epinephrine and Sympathin, we studied the antihista- 
minic effect of Sympathin. For this purpose, we carried out three different — 
types of experiments. 
1949 
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Fig. 6. Average values of blood pressure and histamine in a control dog injected with a depressor 
extract. 


Action of Sympathin Present in a Lethal Dose of Histamine 


This experiment was performed in both guinea pigs and rabbits. 


Results in Guinea Pigs.—We experimented on four different groups of 
guinea pigs with no distinction in the groupings, other than that they were 
all injected with Sympathin of the same origin (Sympathin extracted from 
one and the same organ and on the same date for each group). 
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TABLE III. ANTIHISTAMINIC ACTIVITY OF SYMPATHIN IN THE PRESENCE i 
OF LETHAL DOSES OF HISTAMINE IN DIVERS SERIES OF GUINEA PIGS 


2 4 


__ Injected Injected 


Group A: 
4 Guinea Pigs 


= & 


Group B: 


| 


} 


Group C: 


Group D: 


2nd column: Weight of animal. 
3rd column: Quantities of Sympathin injected. Way of administration: intraperitoneally. » 
4th column: Chlorhydrate histamine (mg.) injected corresponding to one lethal dose. Calc ulating 
0.6 mg. for every kg. as lethal dose. Way of administration: intercardiac. - 
Sth column: Resisted shock. 
Died of shock. 


Before administering the lethal dose of histamine, each group was sil 
preventatively with a dose of the extract varying between 0.28 c.c. and 1.37 
(These latter doses proved to be excessive, as the autopsy and oo 
ical examination showed that death was due to this excessive dose of | 
Sympathin and not to histamine) (Figs. 8, 9, 10 and 11). 


te 


The detailed results obtained in this group of experiments are shown in 
Table ITI. From it, it may be observed that six guinea pigs died under | 
the effects of histamine but nine survived it, a proportion of 60 per cent. 
The quantity of 0.6 mg. per kg. in w eight was considered as a lethal dose — 
for these animals. 


Results in Rabbits —The results in these animals were, as may be seen 
in Table TV, much more significant, due, possibly, to the greater tech 
nical facilities for the introduction of both the Sympathin and the hista- — 
mine. 


As in the experiment with the guinea pigs, the rabbits were likewise 
divided into three groups. In the first of these that received insufficient 
quantities of Sympathin, none of the three rabbits injected with a lethal 
dose of histamine survived. 

Rabbit No. 1 of the second group, which received an excessive quantity 
of Sympathin, died under the effects of same, as was verified by the 
autopsy and the pathological report (Figs. 12, 13, 14 and 15). The 
rest of the rabbits of this second group, as well as the ten rabbits of 
the third and last group which received adequate doses of Sympathin, 
survived the histaminic shock, with the exception of one which died and 
another which had a moderate histaminic shock and died fifteen minutes 
later. 
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Fig. 8. Aspect of the heart and lungs of a — Fig. 9. Aspect of the heart of a guinea pig 
guinea pig which died of lethal doses ot Sym. : _ which died of anaphylactic shock. Emphysema 
pathin. Observe the pronounced cardiac dilata- and characteristic dilatation of the lungs are 
tion and atelectatic and hemorrhagic lungs. 7 _-~present. 
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Fig. 12. Aspect of the heart of a rabbit which died from a heavy dose Fig. 13. Aspect of the heart and lungs 
of Sympathin (Sympathin shock). Observe the rather characteristic of a rabbit which died of a lethal dose: of 
lesion of the burst heart. histamine. 
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Fig. 10. (above of a guinea pig killed with Syt thin, shov nse alveolitis 
ith giant cells with t cleus in the center of the cell (Langerhans type 


Fig. 11. (below) Myocardium of a guinea pig killed with Sympathin, showing vacuolar 
degeneration of the muscular fiber of the heart and cells with vacuoles of different sizes. 


All the control animals to which Sympathin was not given died. As a_ 
lethal dose, 1.5 mg. per kg. of histamine has been found to be effective. 
The introduction of the Sympathin was done in the intraperitoneal way, — 
as it was also done with the guinea pigs. The histamine was injected into 
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Fig. 14. (above) Myocardium of a rabbit killed with Sympathin, showing infiltration of 
round cells of the lymphocytic type. 


Fig. 15. (below) Lung of a rabbit killed by Sympathin, showing a vessel with an 
infiltration of round cells of the lymphocytic type, with intense hemorrhagic alveolitis. 


the marginal vein of the ear. The results can be seen in Table IV, where 
it will be observed that there were 83.3 per cent rabbits without shock, 8.3 
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TABLE IV. ANTIHISTAMINIC ACTIVITY OF SYMPATHIN IN THE PRESENCE 


OF LETHAL DOSES OF HISTAMINE IN RABBITS 


1 2 3 4 5 
5 No. Weight Sympathin Histamine Shock 
Injected Injected 
Group A: 1 1,930 0.95 c.c. 2.9 mg. Yes 
2,330 LES. 3.5 mg. Yes 
3 1,870 0.90 c.c. 2.8 mg. Yes 
Group B: 1 1,500 12:8° “é:¢; 2.25 mg No 
2 1,320 SS. ee. 1.98 mg. No 
3 1,350 5 cx 2.0 mg. No 
Group C: | 1,720 6.36 c.c 2.58 mg. No 
2 1,590 5.88 c.c. 2.38 mg. No 
= 3 1,850 6.84 c.c. 2.77 mg. No 
7 4 1,750 6.47 c.c 2.52 mg. No 
' 5 2,250 8.25 c.c 3.34 mg. Yes 
6 1,810 6.69 c.c 2.71 mg. No 
7 7 1,620 5.99 c.c 2.43 mg. No 
8 1,520 5.62 c.c 2.28 mg No 
9 1,480 5.47.22 2.22 mg. No 
10 1,560 Swe Cc 2.24 mg. Yes 
Column 2: Weight of the animals. 
Column 3: Sympathin injected intraperitoneally. 
Column 4: Histamine chlorhydrate injected endovenously. 


Lethal dose 1.5 mg. per kg. injected fifteen minutes after the Sympathin_ in ner A. 
In groups B and C injections were given when the first symptoms of sympathinic 


intoxication appeared. 
| 
TABLE V. REINJECTION OF LETHAL DOSES OF HISTAMINE IN 4 RABBITS 
WHICH HAD BEEN INJECTED WITH SYMPATHIN AND HISTAMINE 
12 DAYS BEFORE 


1 2 3 4 
pNo. of Animal Weight Histamine in Mg. Shock 
K 1,770 7.98 (3 L.D.) No 
8 1,550 2:43 No 
7 1,700 4.9 (2 L.D.) Yes 
9 1,440 648 3 LoD No 
1,080 1.6 Yes 


1st column: Number of animal of the third group in Table IV. C means control. 
2nd column: Weight of animal. 

3rd column: Histamine injected intravenously, one lethal dose equal to 1.5 mg. per kg. >’ e° 
4th column: Shock means whether animal has had shock or not. 


A group of four rabbits, which had been treated with Sympathin, were 
investigated as to whether they would be again able to survive, twelve 
days after the experiment, a histaminic shock with a dose two to three 
times lethal. The results found are given in Table V. 

It will be seen therefrom that two of the rabbits survived three lethal 
doses, another one lethal dose. The fourth did not survive two lethal doses. 
In the same way as in the former experiment, all control animals died 
from histaminic shock on one lethal dose. 


Sympathin in the Presence of Inhaled Histamine** 


The technique of inhalation of histamine has been carried out accord- 
ing to details given by the investigators who have gone into this question 
(Kallos and Pagel, Mayer, et cetera). The guinea pigs are placed in a 
glass receptacle of a capacity of about 19 liters and made to inhale, in the 


**The histamine was kindly provided by the Laboratories 


of the Latin Pharmacological In- 
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TABLE VI. ANTIHISTAMINIC ACTIVITY “IN VIVO” INHALATION OF 
bd HISTAMINE IN GUINEA PIGS 
gin! 
bs 1 2 3 4 5 6 ; 
Weight 3efore Time after Sympathin Time of 
in Sympath- Sympath ————-— increased 
No. Gm. in in 15 min. i her: 2 hr, 24 hrs. protection 4 
Ist Group: J 
1 385 10" ves 
2 450 1/20” 530" Yes 
3 450 9" No 
430 1°30” 
6 350 1730” 2 cc. 1740” Yes 
8 405 1’ cx. Yes 
9 535 30” Lox. 2730” 3/40” Yes 
10 440 1730” 1 c.c. 140” Yes 
445 2/30" —— 
2nd Group: 
1 395 1/30” 2.6 1732" 1/40” 1°26" Yes 
2 500 45” 
3 280 1720” 1.8 sis” 1730" -de 7’ Yes 
345 1750" 2.3 30” 56” 2°36" Yes 
5 485 40 
6 440 1/27” 2.9 1715” 16" No 
7 265 40” 722" 0 Yes 
8 305 1/15” 2 1/17” 1/20” 1/40” Yes 
9 300 5s” 2 45” 30” No 
_ 4 C. 10 280 l’ 40” -de 3’ Yes 
5 3rd Group: 
1 395 4 cc. had Yes 
8 305 1’40” 4 cc. 1/41” No 
9 300 30” 4 cc. 35” Yes 


“Ist column: In the third group the guinea pigs 1, 8 and 9 are the same as 1, 8 and 9 of the 
second group injected again with Sympathin after twenty-four hours. 

a means cortrol. 

2nd column: Weight of animals. 

3rd column: Time in minutes and seconds in which occur the first convulsions. Time control 
of convulsions. 

7 4th column: Quantity of Sympathin injected intraperitoneally. 

5th column: Means time in which appears the first convulsions retested on the animal by inhala- 
tion of histamine after fifteen minutes, one hour, two hours and twenty-four hours. 

6th column: Means if the injected Sympathin protects the animal or not. 


form of aerosol, a solution of chlorhydrate of histamine at 1 per cent and 

at a speed of 15 liters per minute under pressure from an oxygen tank. 
The figures of histaminic sensitivity found by us in these experiments 

are smaller than those given by other investigators, which we attribute 

to the capacity of the recipient. The first convulsions, sign of histaminic 

intoxication, appeared in the animal after about fifteen minutes, and 


not three or 3.5 minutes as mentioned by other authors. The results of — 


the inhalation of histamine by twenty-four guinea pigs are shown in Table ; 
VI. From this, we can observe that once injected with Sympathin, as ; 
per the quantities given in this table, there were 78.9 per cent of the 1; 


animals which survived the shock, including some which did so only after 


twenty-four hours (Guinea pigs 3, 4 and 7 of the second group ). 


DISCUSSION 
The similarity of the pharmacological behavior of epinephrine with Sym- 
pathin led us to study, as we had previously done with epinephrine, the 
action of histamine on Sympathin presents in the organs of recently killed 


animals. From this group of experiments it may be seen that Sympathin, as 


epinephrine, plays an important part in the regulation of histaminic level, 
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provoking its liberation and acting as a regulating mechanism. Following 
up the existence of this similarity, and remembering that Loew and his 
collaborators placed epinephrine among the most powerful antihistaminics. 
we investigated the antihistaminic reaction of Sympathin. 

This was shown effectively to possess an obvious and lasting anti- 
histaminic action, contrary to what takes place with synthetic antihistamin- 
ics, Which act only when present in the bleod stream or in the cells. 
In favor of these drugs it may be stated that they possess a high anti- 
histaminic power, for which reason they are of absolute necessity in the 
treatment of allergic diseases. However, Sympathin can compete with 
them as to its lasting effects, since it has shown activity even twelve days 
after having been injected. This leads us to suppose that its mechanism 
of action is different to that which antihistaminics in series are believed 
to possess. It is the general opinion that they neither neutralize the 
histamine in the blood, nor activate the histaminase, but rather displace 
the histamine from its point of action with regard to Sympathin. We 
believe, however, that through it mechanisms of compensating regulation 


SUMMARY 

extracts of different organs with marked adrenergic power have been 
obtained, as has been proven by their action on the blood pressure of dogs 
and cats. 
After a study of the action of the histamine of the dog, parallel to 
that of its arterial pressure under the effects of Sympathin, it was seen 
that, while the average blood pressure values in eight tests increased from 
14.9 to 17.5 cm. Hg., the histamine in the blood was also increased from 0.6 
to 1.05 micrograms per hundred c.c. of blood. 
Control dogs, injected exclusively with a depressor extract, showed 
a decrease of histamine, at the same time as there was a descent in arterial 
pressure. 
After a study of the behavior of Sympathin in the intestinal loop of 
the guinea pig, an antihistaminic and antiacetaylcholinic effect was proved. 
The action of Sympathin was also studied, when lethal doses of histamine 
were present in guinea pigs and rabbits, previously treated with adequate 
doses of Sympathin. Of fifteen guinea pigs that were injected with a 
lethal dose of histamine, nine survived the histaminic shock, a proportion 
of 60 per cent; of twelve rabbits injected with a lethal dose of histamine, 
ten survived the shock, or 83.3 per cent. 
A group of four rabbits, that had been treated with Sympathin twelve 
days previously, was investigated to determine whether they were still 
able to survive histaminiec shock. It was found that two of them sur- 
vived three lethal doses; one survived one lethal dose; and another died 


(Continued on Page 64) 
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AN APPROACH TO THE PROBLEM OF “EPINEPHRINE FASTNESS” 7 


FREDRICK F. YONKMAN, M.D., and FRANK L. MOHR, M.D. 
Summit, New Jersey 


A DISTRESSING clinical problem is that of “epinephrine fastness.” 
This is a poor term in a sense, yet descriptive of that condition presented 
by the patient whose bronchial asthma has not responded favorably to 
successive doses of epinephrine; the patient has become refractory to 
the drug’s usual dramatic bronchodilating action in this form of allergy. 

The administration of oxygen as well as intravenous glucose or amino- 
phylline has frequently corrected this refractoriness to epinephrine but 
a new, plausible approach is suggested by correlation of several recent 
reports dealing with the effect of antihistaminic agents on certain func- 
tions controlled by the autonomic nervous system. 

Staub® demonstrated that epinephrine invoked the production or release 
of histamine in the experimental animal, probably as a homeostatic 
effort; this has been adequately confirmed by Farrerons-Co.’ These re- 
ports probably explain in part the mechanism involved in the potentia- 
tion of adrenergically controlled functions by antihistaminic agents,® since 
a normal response to epinephrine, such as hypertension, might well be 
enhanced due to the inhibition of antagonistically acting (hypotensive ) 


histamine. Thus, in a sense, the ‘ 


‘sparing of epinephrine” need not nec- 
essarily be only retardation of its chemical degradation by Pyribenzamine 
or Benadryl® and related compounds but merely a taking away of the 
histamine brake from the histamine-sympathin balance. 

The work of Staub and Farrerons-Co undoubtedly also explains in 
part the marked pulmonary edema which can be experimentally produced 
by successive injections of epinephrine? through the medium of histamine. 
The important observation of Halpern and Cruchaud* that the antihista- 
minic agent 3277 R.P. prevented such edema, in our conception, further 
supports the observations of Staub and Farrerons-Co, and we believe 
that an important clinical application is hereby suggested, namely, the 
use of antihistaminic agents in the so-called “epinephrine fast” or epi- 
nephrine resistant patient. The following train of events might be con- 
sidered : 


1. Epinephrine calls forth histamine, probably more so in the allergic 
than in the normal subject. 

2. Although epinephrine relaxes the bronchial musculature, this favor- 
able feature could be counterbalanced by histamine’s strong propensity 
to contract this muscle. The state of such muscle would obviously depend 
upon whether epinephrine or histamine predominated functionally. 


From the Research Department, Ciba Pharmaceutical Products, Inc., Summit, New Jersey. 


Dr. Yonkman is a lecturer in Pharmacology and Therapeutics, Columbia University, College of 
Physicians and Surgeons. 
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ibe 3. Although epinephrine might relax the bronchi, histamine’s secre- | 
BS _ tagogic effect probably is so marked that the bronchial lumina would be — 
a considerably reduced functionally and thus account for severe pulmonary 


edema with its associated air hunger; furthermore, if histamine’s con-— 
stricting action on the bronchial musculature predominated over that of | 
epinephrine’s relaxing effect, the situation would be still further aggra-_ 
vated. 

4. An antihistaminic agent like those now available should inhibit clin-— 
ically the edema promoting action of histamine as Halpern and Cruchaud* | 
demonstrated experimentally. Such therapy should also nullify contrac-— 
tion of the bronchial musculature by histamine and thus allow epinephrine’s — 
bronchodilating effect to predominate and probably be potentiated, with — 
attending dramatic relief of the gasping asthmatic to be anticipated. Suc- | 
cessive doses of epinephrine, if further indicated therapeutically, should — 
then only act favorably to relax the bronchi in the presence of specific | 
antihistaminic therapy. In view of these probable events the injection — 
of the antihistaminic agent in this emergency seems rational. 


: Dr. Maurice S. Segal of Boston has recently informed us* that he has — 
. successfully treated epinephrine fastness in two cases by the intravenous — 
y? use of an antihistaminic agent. As a matter of fact, he now includes this | 


a clinical condition “along with paranasal sinus disease and sino-bronchitic — 
disease as an indication for the use of an antihistaminic preparation in 


i the management of very sick asthmatic subjects.” He further states that — 


“the appearance of the epinephrine-fast patient who continues to receive | 
- epinephrine certainly resembles the patient receiving large amounts of hista-_ 
mine during one of our protective studies.” 
7 \g “Epinephrine fastness,” although descriptive of a clinical condition, is 
>, unsatisfactory from a pharmacologic point of view. Actually, if the 
- ¢ whole pharmacology of epinephrine be borne in mind, this disconcerting | 
f - clinical condition represents nothing more than a specialized form of — 
; .' toxic reactions to epinephrine, exercised through the medium of histamine. 

8 b Hence, a formerly obscure and unsatisfactory term, “epinephrine fastness,” 


apparently becomes clarified through successive experimental demonstra- 


minic agents in this regard. 


wv tions of the complete pharmacology of not only epinephrine but also of 
histamine and antihista 
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_ HOUSE IVY DERMATITIS 
_ - Treatment by Alcoholic Extract of House Ivy Leaves 


SAMUEL E. RYNES, M.D., F.A.C.A. 
Philadelphia, Pennsylvania 


Ix 1927, Spain and Cooke’ demonstrated that absolute alcohol extracts 
of oleoresinous substances in poison ivy leaves could be used for the 


diagnosis and treatment of Rhus dermatitis. Four years later, in 1931, 


Brown, Milford, and Coca? showed that ragweed dermatitis was due to 


the fat-soluble fraction of the plant or pollen, and suggested that treat- 


ment should be attempted with the oleoresin dissolved in almond oil. 


Subsequently, attention was focused on the use of oily solutions of oleo- 


resins in the treatment of plant dermatitis. The successful treatment 7 


of ragweed and other plant dermatitis with oleaginous extracts was 


reported by a number of investigators, including Brunsting and Williams,” 
Pascher and Sulzberger,’ Frank," Caulfield? Rudolph and Deutsch,* and 


Seyler.® 


However, the therapeutic administration of oil extracts presents cer- 


tain disadvantages. The deep intramuscular injections required are fre- 


quently painful for several days. The injected oil is absorbed at a slow 


rate, and thus there may not be sufficient contact with the body cells to 


produce a high degree of immunologic response. The presence of minute 


quantities of protein in the oily medium, especially when peanut oil is 


used, may cause severe reactions in a person allergic to the menstruum. 


In an attempt to overcome these disadvantages, Clarke and Ricchiuti’ 


reverted to the method of Spain and Cooke and prepared an extract of 
ragweed leaves in absolute alcohol. With this alcoholic extract they were 


able to treat ragweed dermatitis successfully. It, therefore, became appar 


ent that alcoholic extracts of dermatitis-producing plant oleoresins were 


therapeutically effective in conditions other than Rhus dermatitis. The 
significance of this observation lies in the faet that alcoholic extracts 


present several advantages over oil extracts. They are more easily pre- 


pared and diluted. By means of patch tests with serial dilutions, the 


exact degree of individual sensitivity may be evaluated and dosage can 


be adjusted accordingly. The alcoholic extracts are given by deep sub- 


cutaneous injection, and this is only momentarily painful. Because of 


its distribution in the subcutaneous tissues, the antigenic material is 


more rapidly absorbed, providing a more effective immunologic response, 


of special importance in phylactic treatment. There is no danger of 


allergic sensitivity to the solvent. 
The ease with which alcoholic extracts of plant leaves can be prepared 
should warrant the therapeutic trial of such extracts in cases of dermatitis 


venenata from plant segsitivity. A large variety of plants is capable of 
giving rise to such conditions ; Weber" in 1937 listed 113 “irritating plants 
of the U. S.” In a few rare instances, house ivy has been cited as an 
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Fig. 1. Positive patch test to alcoholic Fig. 2. Specimen leaves of English ivy causing the 
s extract of ivy leaves. dermatitis. 


offending factor. (Seyler,® Weber,'' Aleman and Vall.1) The follow- 
ing case report illustrates the management of house ivy dermatitis with — 


a simple alcoholic extract of the ivy leaves. 


CASE REPORT 

7 G. M., a man of fifty-one, was first seen on May 4, 1946, with a history of a 
_ summer rash of seven or eight years’ duration. The usual sites of involvement were 

the hands, feet, and the region behind the ears. The attacks occurred in bouts, | 

q lasting three or four days, with several exacerbations during the summer months. On- 

- one occasion, after having cut down some house ivy and trampled it into a basket, | 
_ he developed an extensive dermatitis of the hands and feet which necessitated con- 

. finement to bed for several days. The diagnosis of dermatitis venenata due to house 

- ivy was suspected, and a confirmatory patch test was made with a house ivy leaf | 

é secured from the patient’s own home. This gave a definitely positive reaction. The 
patient’s home was covered with English ivy (hedera helix), to which he was tnd 
gz sensitive. However, a patch test with a leaf of Boston ivy (parthenocissus tri- 
7. cuspidata) was negative. 

Is A quantity of the English house ivy leaves was then collected and an alcoholic | 
- ; extract prepared in the following manner. The leaves were desiccated by air on a 
- A laboratory table and later on top of a dry air sterilizer. The dry leaves were broken © 

up, and 10 grams were immersed in 100 c.c. of absolute alcohol for a period of 
twenty-four hours and then filtered through dry paper. A preliminary patch test 
¥. . with a 1:100 dilution of this extract failed to produce a reaction, but a subsequent test | 
with the undiluted extract was strongly positive. Control tests made on ten other 

6 persons were negative. 
Prophylactic treatment was begun on May 11, 1946, with 0.25 c.c. of a 1:1,000 
‘ dilution of the alcoholic extract of the house ivy leaves. The injections were ad- 
ministered by the following technique: The amount of extract required was with- 
) : drawn into a dry tuberculin syringe. To this was added sufficient buffered saline 
solution to make a total volume of 0.3 to 0.4 cc., and the syringe was rapidly in- 
verted two or three times. The active principle of the alcoholic extract was at once 
thrown out of solution into a finely divided suspension with an opalescent appearance. 
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This suspension was immediately injected deeply into the subcutaneous tissue of the 
arm, using a 26-gauge, %-inch hypodermic needle. 

The prophylactic injections were continued at intervals of four to seven days 
until a level of 0.2 c.c. of a 1:10 dilution was reached in five weeks. The maximum 
dose was repeated in July and again in August. The result of the treatment was 
completely satisfactory, since, for the first time in many years, the patient remained 
free of his usual summer rash. 


On the basis of the successful application of treatment with alcoholic 
extracts to such divefgent conditions as Rhus, ragweed, and house ivy 
dermatitis, it is felt that a similar approach can be employed in cases of 
dermatitis venenata in which a plant sensitivity is suspected. A preliminary 
patch test should be made with a leaf of the suspected plant, and if this 
proves positive, a simple alcoholic extract can be easily prepared within 
twenty-four to forty-eight hours. The sensitivity of the patient can then 
be calibrated by patch testing with the alcoholic extract, and either phylactic 


J 


or prophylactic treatment promptly instituted. 
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HISTAMINE-SYMPATHIN BALANCE 
(Continued from Page 59) 


after two lethal doses. All control animals died from histaminic shocks, 
as did those which had received insufficient quantities of Sympathin. 

In an investigation of the use of inhalation in preventing histaminic 
shock in guinea pigs, it was found that 78.9 per cent survived the shock 
after this procedure. 

Sympathin, being a physiological substance extracted from normal 
organs, and a constant component of them, is among those factors which 
must be taken into account in the regulation of histamine. 


I wish to express my heartiest thanks to Prof. Jimenez-Vargas for his interest 
and encouragement given me during my investigation. I also thank my colleagues 
of the Section of Human Physiology of the Spanish Institute of Physiology and 
3iochemistry and particularly Miss M. R. Bodi and Miss M. C. Lasso de la 
Vega for their collaboration. 

My sincere thanks go to Prof. Sanchez Lucas for his valuable assistance in the 
anatomic-pathological diagnosis of the cases studied and to all those who helped 
to complete this work. 
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THE USE OF CEVITAMIC ACID IN THE SYMPTOMATIC AND 


COSEASONAL TREATMENT OF POLLINOSIS 
ETHAN ALLAN BROWN, M.D.., F.A.C.A. 
- Boston, Massachusetts 
SIMON L, RUSKIN, M.D. 


New York, New York | 


Tur value of large doses of cevitamic acid in the control of allergic 
coryza was first observed, in 1938, as used in association with calcium 
ascorbate.'® Until then, the currently accepted daily dosage of Vitamin 
C was 40 to 60 mg. With the introduction of calcium ascorbate, it 
was possible to inject as much as 450 mg. Since it was administered 
intramuscularly, a dose could be considered equivalent to double the 
quantity taken orally. Immediately subsequent to these studies, Jol- 
liffe’' stated that the therapeutic levels might be more than 1,000 mg. 
daily. 

It was soon apparent that cevitamic acid might act at two “levels,” — 
functioning as a vitamin when given in small amounts, and as a drug 
when given in massive doses.* One such effect, the diuretic action, 
has been evaluated.® 

Since Vitamin C may act by means of a number of mechanisms, deter- 
minations were made to discover whether the apparent beneficial effects 
seen in both infectious and allergic coryza were due to the Vitamin C, 
the calcium, or both.’° For this purpose, the anti-histamine effect of 
Vitamine C and calcium ascorbate were studied by the microscopic exam- 
The results of these investigations, 
presented at the American Chemical Society in 1940, demonstrated 
that Vitamin C and calcium ascorbate possessed anti-histamine properties, 
while calcium gluconate had a histamine-like action and would thus 
present no anti-allergic activity. 

In 1942, Holmes’® reported a similar use of Vitamin C in daily doses 
ranging from 250 to 1,000 milligrams. Taken orally by the five patients 
studied, it was said to have caused an objective clinical improvement. Tol- 


ination of bronchiolar reactions.'% 


lowing this report, various clinical impressions contradictory as to the 
usefulness of Vitamin C in allergy, were published. These have been re- 
viewed by Brown.* 

While it was possible to secure animal experimental study on the anti- 
histamine effects of Vitamin C, it was extremely difficult to devise satis- 
factory objective experiments with patients, especially since Cody® had 
stated that vasomotor rhinitis might be an early symptom of latent or 
subclinical scurvy. It was, therefore, decided to study a moderately large 
clinical group of subjects presenting a similar condition, namely, hay 
fever, under completely independent observations in two cities of equiva- 
lent pollen seasons, Boston and New York. Unmarked tablets of Vitamin 
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REPORT ON STUDIES IN BOSTON 
43 Patients ° 
How many seasons of hay fever? 
1 to 36 years. 
2. Food allergy also present: 
None—19 
Some—3 
Doubtful—21. 


3. Concomitant attacks of bronchial asthma : : 
No—26 
Yes—15. 


4. First hay fever symptoms by date: 

Earliest—May 15 

Latest—September 13. 
How would you consider your present attacks as measured against previous 
years? 


Worse—10 
Same—11 
Better—19 
Doubtful—3 (first season of hay fever) 
6. The effects of increasing the dose gave results as: 
Same—12 
Better—8 
Others—3 
No increase—20. 
Do you think the tablets were: 
Not helpful—l6 
Helpful—25 
Doubtful—3. 
& Did the tablets cause gastric irritation? 
No—34 
Yes—4 
Doubtful—5 
The doubtful patients did not take a sufficient amount to- 
oe enable them to judge. 
9. Any increase in urination? - 
No—38 
Yes—0 
Doubtful—5 (sufficient amount not taken). 
10. Do you feel generally 
Same—8 
Worse—8& > 
3etter—22 
Doubtful—5 (sufficient amount not taken). a 
11. Did you also receive injection treatment for hay fever? 
No—13 


Yes-—30. 

12. Have you received injections in previous years ? -_ 
No—33 
Yes—i0. 

13. Do you consider the tablets modified your attacks ? 
No—21 
Yes—21 
Doubtful—3 (sufficient medication not taken). 


C with elements of Vitamin B Complex were made available to us. Each 
tablet contained ascorbic acid, 250 mg. and thiamine, 1 mg. ; 
The doses varied from one tablet four times daily to three tablets three | 
times daily; that is, 1,000 to 2,250 mg. daily. 
The following questionnaires were collected from each patient at the 


end of the pollen season. Although the reports were purely clinical, it is. 7 


interesting to note that approximately similar results were obtained _— 


both observers. The data are tallied in the accompanying reports. 
66 
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REPORT ON STUDIES IN NEW -YORK 
i 
“Pe 27 Patients 
1. How many seasons of hay fever? 
1 to 35 years. 
2. Food allergy also present: 
No—15 
Yes—12. 
3. Concomitant bronchial asthma : 
No—12 
Yes—15. 
+. Date of first hay fever symptoms: 
Mid-May—5 
f June—1 
August—17 
September—4. 
5; How would you consider your atté icks as compared to previous years? 
Worse—3 
Same—6 
Less—l4 
Doubtful— 4 (First season of hay fever). 
6. Did increase in dosage give: 
Same—0 
Jetter—18 
Other—9 (Fither no effect or doubtful). 
7. Do you think the tablets were 
Not helpful—5 
Helpful—20 
Doubt ful—2, 
8. Did the tablets cause gastric irritation? 
No—17 
Yes—6 
No answer—t. 
9, Any increase in urination? 7 
No—17 
Yes—10. 
10. Do you feel generally: 
Same—+ 
Worse—4 
Better—17 
Doubtful—2 (First year of symptoms). 


11. Did you receive injections for hay fever? : 
No—15 
Yes—9 
No answer—3. 

12. Have you received injections for hay fever in previous years? ' 
No—15 
Yes—9 


No answer—3. 

13. Do you consider the tablets modified your attacks? 
No—3 
Yes—24. 


Although it has been shown by a number of observers that a Vitamin | 
C deficiency will affect the susceptibility of animals to allergization, there | 
are reports which indicate a lack of such effects. Among negative reports — 
are those of Cohen® and of McDonald and Johnson,'* who stated that — 
Vitamin C had no effect upon an animal’s capacity for becoming sensitized — 
eczematogenously to arsphenamine or to poison ivy or on the animal’s | 


reported that the administration of Vitamin C, prior to the induction of — 


tendency to go into anaphylactic shock. Dragstedt and his colleagues’ 


peptone shock, failed to prevent anaphylactic reactions in dogs, stating 


that Vitamin C did not inhibit the liberation of histamine. 7 
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Walther,” using both guinea pigs and rabbits, pretreated for seven 
days with large amounts of Vitamin C, and then, shocked by the intra- 
tracheal introduction of the specific pneumococcus antigen, made his- 
tologic studies of the tissues. He stated that the Vitamin C did not de- 
crease the local anaphylactic pulmonary response and, in some cases, 
seemed to intensify it. Ardy! reported that guinea pigs showed no varia- 
tion in the amount of their blood complement when kept on either high 
or low Vitamin C diets. In 1938, Walzer?® stated that it had not been 
proved that Vitamin C had played a definite role in human hypersensi- 
tivity. Bundesen,* in 1941, maintained that there was no clear evidence 
that Vitamin C intake could affect allergic conditions. Sulzberger and 
Oser’® reported, in 1935, that guinea pigs could be sensitized to arsphena- 
mine much more readily when deficient in Vitamin C than when taking _ 
normal or decreased amounts. Steinbach and NKlein"™ affirmed that in 
animals there was an increased tolerance to tuberculin when sufficient 
cevitamic acid was given. Kile and Pepple’? observed that those animals 7 
showing marked Vitamin C deficiency, could be sensitized. Yoshikawa”? J 
helped solve the problem with his report that guinea pigs were more — 
easily sensitized when given small quantities of Vitamin C, but were in- i 
capable of being sensitized when given large amounts. When there was a | 


moderate intake, there was no effect. 

As previously mentioned, the subject has been reviewed recently by 
Brown.* Other reviews, which may be consulted by the interested reader, 
include those by Banerjee? and by Pijoan,’* each giving a picture of the 
complexity of the subject. The inter-relationship between Vitamin C, pro- 
tein metabolism, calcium, and other minerals,’” such as manganese, have 
not yet been explored fully. The work of Yoshikawa*! is therefore of — 
special interest. His statement that the administration of daily doses - 
2.5 mg. of Vitamin C increased the allergic sensitivity in guinea pigs, — 
while moderate doses had no effect and larger doses (100 mg.) possessed _ 
an inhibiting influence, evidently is of great importance. Especially “a 
be noted as an essential part of the present investigation is the magnitude _ 
of the dose employed. 

An extremely skeptical analysis of the forty-three questionnaires by | 
one of us (EAB), gave the following impressions : 


Three patients, F. 0., M. C., and N. N., complained of ill effects, due sup-— 
posedly to the medication. The first patient stated that the tablets were laxative and 
the second and third reported flushing of the head and shoulders and severe head- 
aches. If these symptoms were due to the Vitamin C and the B Complex, it would 
suggest that approximately 5 per cent of the patients might suffer mild, although 
easily controlled, side reactions. 

Two patients, C. S., and H. M., were difficult to evaluate. The first patient fol- 
lowed a pattern similar to that of the previous year and felt that her symptoms 
were decreasing at the time of the Vitamin C ingestion. She stated that she was 
certain she would have improved without medication. The second patient, who had 
tree and grass pollen sensitivity, was given doses of 600 mg. daily after his tree 
symptoms had been present for two weeks and the pollen count had decreased. He 
left Boston at the beginning of the grass season and did not communicate with the | 
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physician for a further supply of medicine. His hay fever was especially severe 
during June and July. Neither of these patients can be used for statistical purposes. 

Ten patients reported that their attacks were the same as in previous years, and 
that they could see no difference in their symptoms after taking four tablets daily 
for one week. Analysis of their histories showed that their symptoms were of the 
same severity before they started taking the tablets, during the time they took them, 
and for the remainder of the season after they ceased taking them. Forty tablets, 
four daily for ten days, had no demonstrable effect upon their condition. 

Of these patients, three, C. P., H. P., and J. W., suffered from pollen asthma. 
One of this group, J. W., and another, N. P., were clinically sensitive to foods. 
These foods supposedly were eliminated from their diets during the period of 
treatment. 

Eight , patients complained that they were much worse while taking the tablets. 
Two of the patients in this group began to improve as soon as they were given co- 
seasonal intradermal doses of ragweed pollen extract. Three of the patients, S. B., 
J. G. and E. C., felt that a one-week period was not a sufficient trial, but it was 
concluded hay since they actually felt worse for the week of medication, there was 
no point in giving them higher doses, or additional treatment. 

The patients, who reported that they could see no measurable effects or were 
worse, totalled eighteen. Those who said they were improved totalled nineteen, 
an almost equal number. The majority of the patients were requested to report 
that they were not improved unless it was very clearly and objectively noticeable, 
and unless the improvement could be termed at least a 50 per cent or a much greater 
change as compared to the previous season. 

One patient, in this group, P. B., presented a vasomotor coryza, perennial in type. 
While still taking the Vitamin C tablets she suffered a recurrence of her condition 
and therefore is only classified for the time period between August 15 and October 
1. Fourteen of the patients in this group had received injections of pollen extracts 
for their hay fever. In some instances, this was considered a sufficient amount of 
material to insure a fairly satisfactory result. In no instance, however, were the 
tablets given until the patient showed some symptoms, and in all of them the 
improvement seemed to occur within a day or two, and seemed to be directly 
related to the medication. 

One patient, C. D., received intradermal doses of ragweed pollen extract (5 units) 
at weekly intervals. ‘The remaining three of the nineteen who improved, had no co- 
seasonal treatment whatsoever, except occasionally a symptomatic type for nasal or 
ocular relief. 


With as moderate and objective a conclusion as any clinical study war- 
rants, it can be said that about half of the patients studied in Boston 
presented an improvement, which they judged to be greater than 50 per 
cent. These results would suggest that cevitamic acid therapy is suitable 
for the adjuvant treatment of pollincsis. A careful examination of the 
patients’ histories showed no apparent reason for relief in some patients 
and none in others. The number who improved was not great. However, 
the reason for the present report, lies in the fact that in the patients 
whose conditions did improve, the change was quite striking, and occurred 
at any point in the season, within forty-eight hours after the initiation of 
Vitamin C therapy. It could be related neither objectively to any change in 
meteorologic conditions nor subjectively to purely psychologic factors. 


An analysis of the patients studied in New York revealed the following : 


Three took the Vitamin C tablets for a short period of time and found it of 
doubtful value. One of these patients, M. D., ceased treatment because of the ap- 
pearance of periorbital urticaria. The other two subjects did not deem the treat- 
ment worthy of continuation. 


Four patients felt that there was no benefit following the ingestion of the tablets, 
but nineteen patients reported benefit. Thirteen felt a marked improvement following 


the advancement of the dosage from 3 to 6 or 9 tablets daily. 
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The difference between the results in patients in Boston and those in 
New York may be attributed to the higher doses taken by the latter 
patients. 

Only occasionally was there evidence of gastric irritation and there was 
an increase in diuresis. The feeling of well-being, experienced by the pa- 
tients taking the tablets, was striking and was commented upon by both 
groups independently of the effect upon the pollinosis. Psychological fac- 
tors, difficult to evaluate, may have played some part in these reports, 
especially since some patients wished to continue with the tablets after the 
pollen season had ended. 


SUMMARY 


A clinical survey of sixty patients, given Vitamin C during the ragweed 


hay-fever season, showed an improvement of 50 per cent or more in 
about half of the patients who took 250 mg. three or four times daily. 


There were no untoward reactions, other than cne instance of hives, 
and one patient, who, despite gastric irritation, continued the treatment. 
It may be concluded, therefore, that the use of cevitamic acid may be a 
suitable type of symptomatic adjuvant treatment for seasonal hay fever. 
It can be administered safely in doses ranging from 1,000 to 2,250 mg. 
daily. 

While the analysis of the patients studied by cne of us (EAB) showed 
a marked improvement in about half the number of the subjects, those 
studied by the other (SLR) demonstrated about three-quarters of the 
Natients reporting improvement. This may be attributed to the fact that 
the former were kept on 3 or 4 tablets daily, while the latter were ad- 
vanced to 6 or 9 tablets daily. The larger dose may have played a part in 
producing the apparently greater improvement in the larger percentage 


of patients. 1 
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3. Brown, Ethan Allan: The vitamins and allergy. Ann. Allergy, 2:156, 1944 (56 
references). 
Bundesen, H. N.: Detoxifying action of ascorbic acid in arsenical therapy. 
J.A.M.A., 117 :1692, 1941. 
Cody, C. C.: Vitamin therapy in otolaryngology. Arch. Otolaryngol., 41 :208, 
1945. 
Cohen, M. B.: Vitamin C deficiency. J. Allergy, 10:15, 1938. 
Dragstedt, C. A., Eyer, S. W., and Arelland, M. R.: Vitamin C and peptone 
shock in dogs. Proc. Soc. Exp. Biol. & Med., 38:847, 1938. 
Editorial: Vitamin C and infection. Lancet, 2:118, 1944. 
Editorial: Ascorbic acid as a diuretic. Lancet, 2:186, 1944. 
Holmes, H. N.: Hay fever and Vitamin C. South Med. & Surg., 105 :56, 1943. 
Jolliffe, N.: Preventive and therapeutic use of vitamins. J.A.M.A., 129:613, 1945. 
Kile, R. L. and Pepple, A. W.: Further investigations of poison ivy hypersen- 
sitiveness in guinea pigs. J. Invest. Dermat., 1:59, 1938. 


(Continued on Page 154) 
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Pr liminary rogram 


_ FRIDAY, APRIL 15, 1949 


Morning Session 


Chairman: Lawrence J. Hatprn, M.D., Cedar Rapids, Iowa 


Red Lacquer Room—9:00 A.M. 


The Mechanism of Infection and Immunity (animated movie)—HERMAN HeEtse, M.D., 
Milwaukee, Wisconsin—(15 minutes) 


Bronchoscopy (Color movie)—Paut Hoiincer, M.D.,* Chicago, Hlinois—(30 min-_ 
utes) 


Antigen—Antibody Mechanism in Neurotropic Virus Disease—Brrry CAMPBELL, — 


Ph.D.,* and Roperr A. Goon, Ph.D., M.D.,* University of Minnesota—(15_ 
minutes) 


Intermission 


Light Sensitivity Problems. Laboratory and Clinical Studies—CHARLES SHEARD, 
Ph.D.,* and Bayarp T. Horton, M.D., Mayo Clinic, Rochester, Minnesota— _ 
(30 minutes) 


Urticaria Photogenica. Report of Two Cases, One Associated with Purpura Photo- 
genica—STEPHAN Epstein, M.D., Marshfield, Wisconsin—(/5 minutes) 


Lunch 


Afternoon Session 
Red Lacquer Room 2:00 P.M. 
Chairman: M. Murray Pesukin, M.D., New York, New York 
The Significance of Mediastinal Shift in Asthma—Lestige Osmonp, M.D.,* and 
James A. MANSMANN, M.D., Pittsburgh, Pennsylvania—(20 minutes) 


Fungus Diseases of the Lungs and Bronchi—Apr. Froman, M.D.,* Chicago, Hlinois 
(15 minutes) 


>= 
Late Non-Tuberculous Complications of Calcified Hylus Lymph Glands eiecied 
calcareous asthma)—JERoME Heap, M.D.,* Chicago, Ilinois—(15 minutes) 


7 


> 
Intermission 


Studies of Chronic Bronchitis—EmmMer F. Pearson, M.D.,* Springfield, Ilinois— 
(15 minutes) 


Chronic Cor Pulmonale in Bronchial Asthma—Maxwe.i L. Getranp, M.D., New 
York, New York—(/5 minutes) 


Asthma and the Heart—CLArENCE BERNSTEIN, M.D., and S. D. Kiorz, M.D.* 
Orlando, Florida—(15 minutes) 


*By invitation, 
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FRIDAY, APRIL 15, 1949 


Morning Session 
Room 14—9:00 A.M. 


Chairman: Grorce E. Rockwetri, M.D., Milford, Ohio 


The Clinical Application of a New Piperazine H. JAkos, 
; M.D., Tuckahoe, New York—(10 minutes) 
7 Clinical Studies of Pyrrolazote—Hrnry Ocven, M.D..* New Orleans, Louisiana 
7 (10 minutes) 

Results in Pollenosis with Combined Antigen—Antihistaminic Therapy—A. L. Mat- 
ETTA, M.D., Boston, Massachusetts—(10 minutes) 
Enteric Coated Antihistaminics—S. Wittiam Simon, M.D., Dayton, Ohio—(10 

utes) 


Intermission 


a” 
| 


\ Combination of an rer tee and a Sympathomimetic Drug in the Treatment 
of Hay Fever—M. H. Mornuersitt, M.D., Indianapolis, Indiana—(/0 minutes) 
L The Relationship of the Pra honetnstg Drugs as Shown by a Consideration ef Their 
Structural Formulae—L. FE. Seyi_er, M.D., Dayton, Ohio—(10 minutes) 
a Patient’s Evaluation of Antihistaminic Drugs—Norman J. Enreicu, M.D., and Mor- 
kis KapLAN, M.D., Chicago, Illinois—(10 minutes) 
Desensitization with Histamine-azo-protein: Review of the Literature and Report 
of 200 Personal Cases—Harry Weir, M.D., Milwaukee, Wisconsin—(10 min- 
ute. Ss) 


Lunch 
_ Afternoon Session 
Room 14—2:00 P.M, 
Chairman: Orvat R. WitHers, M.D., Kansas City, Missouri 


i 

5 : Further Studies on the Use of Tissue Culture of Blood Leukocytes in the Clinical 
Evaluation of Bacterial Hypersensitivity of the Tuberculin Type—-HERMANN 
ATT, M.D., and Frank Nanvz, M.D., Cincinnati, Ohio—(10 minutes) 

Are Certain Dermatoses Bacterial Allergies—K. A. Barro, M.D., West St. John, 
New Brunswick, Canada—(10 minutes) 

Multiple Sclerosis and Allergy Management—Htnton 1). Jonez, M.D., Tacoma, 
Washington—(10 aminutes) 

Cerebral Allergy No. II—Epilepsy—Hat M. Davison, M.D., Atlanta, Georgia—(10 


‘8 
Intermission 


The Application of Aerosol Experiments in Animals—VERNON Bryson, M.D.,* and 
A. Apramson, M.D., New York, New York—(10 minutes) 
Powdered Aerosols in Animals—Fren W. Wirticu, M.1D., Minneapolis, Minnesota 
(10 minutes) 
The Use of Bacitracin—a New <Antibiotic—in Aerosol Form—Samuer J. PRIGAL, 
M.D.,* New York, New York—(10 minutes) 
Aerosol Therapy: Presentation of Three Simple Methods—StepHan Lockey, M.D., 


Lancaster, Pennsylvanta- (10 
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SATURDAY, APRIL 16, 1949 


Morning Session 
Red Lacquer Room—9:00 AM. 


Chairman: FEpwarp G. Tarce, M.D., Evanston, Illinois 


Mold Fungi in the Etiology of Respiratory Allergic Disease 
IX. Intrinsic Fungous Factors in Relation to Asthma—L. O. Durrex, M.D., EI 
Paso, Texas—(10 miunattes) 


Aerobiological Fungus Populations—Marir BerzNer Morrow, [’h.D., Austin, 
Texas—(10 minutes) 


XI. Further Studies with Mold Extracts—Homer E. Prince, M.D. and Collab- 
orators, Houston, Texas—(10 munutes) 


XI. The Use of a Concentrated Extract in the Treatment of Mold-Sensitive 
Patients—Kart D. Fictey, M.D..* Toledo, Ohio—(10 minutes) 


Intermission 


Molds and Inhalant Allergens—Crirrorp Kats, M.D., Milwaukee, \Visconsin— (10 
munutes) 


The Role of Fungi in Patients with Bronchial Asthma and Anthi icosis—J. W. 
M.D., Wilkes-Barre, Pennsylvania—(10 A/inutes) 


Psvehic and Somatic Factors Eosinophilia—Witniam FL M.D., Co- 
lumbus, Ohio—(10 minittes) 


Simplified Treatment of the Allergic Patient—J. Mercer .\Nprerson, M.D., Salt Lake 
City, Utah—(10 minutes) 


Lunch 


Afternoon Session 


—-— 


Red Lacquer Room—2:00 P AMI. 


Chairman: Har M, Davisox, M.D., Atlanta, Georgia 


Water and Electrolyte Disturbances in Status Asthmaticus: Etiology, Diagnosis, 
Treatment, and Prevention—Mirron M. Hartman, Francisco, 
California—(20 minutes) 

Continuous Aminophyllin Therapy in Status Asthmaticus I] Further Observations 

Uncer, M.D., Chicago, Hlinois—(10 minutes) 

Observation on the Action of Orthoxine in Patients with Bronchial Asthma 
SIpNEY FRIEDLAENDER, M.D.,* and ALEX S, FrrepeAenper, M.D., Detroit, Michi- 
—gan—(10 minutes) 


Intermission 


Sudden Death from Asthma Presumably of Psychosomatic Origin--GrorGe WALb- 
nort, M.D., Detroit, Michigan—(10 minutes) 


Severe Asthma with Zoss, M.D., Youngstown, Ohio 
(10 minutes) 


Bronchial Asthma in a Small Community Hospital—Wirtiam H. Lipman, M.D., 
Kenosha, Wisconsin—(/0 minutes) 


*By invitation. 
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PRELIMINARY PROGRAM 


SATURDAY, APRIL 16, 1949 
Morning Session 


Room 14—9:00 A.M. 

Chairman: Merte Moore, M.D., Portland, Oregon 

Whealing Response of the Skin (Koda slides synchronized “ith tape recording) 

I. The Nature of Skin Whealing with Serial Dilution Testing—(10 minutes) 

Il. Factors Modifying the Whealing Response of the Skin and Their Clinical 
Importance—(10 minutes) 

II. The Clinical Use of Serial Testing in the Treatment of Inhalant Allergy—Her- 
BERT J. Renker, Kansas City, Missouri—(/0 minutes) 

Electrophoretic Reaction to Egg White in the Human Skin—S. Grosperc, M.D.,_ 
and M. Murray Pesukin, M.D., New York, New York—(10 minutes) 


Intermission 


Intramucosai Tests of the Ocular Conjunctiva (Slides)—HYMAN SHERMAN, M.D., 
and Lours A. FeLpMan, M.D.,* Brooklyn, New York—(10 minutes) 
A Standardized Patch Test—Louts Scuwartz, M.D., Washington, D. C—(10 
minutes) 
aaa Reactions to Inert Ingredients (Excipients) of Pharmaceuticals—T HERON 
M.D., Chicago, Hlinois—(10 aninutes) 


Lunch J 


Afternoon Session 


Room 14—2:00 P.M. J 
Chairman: C. B. Bonner, M.D., Indianapolis, Indiana 
\n Unusual Allergic Reaction to Penicillin—Harry Letrowrrz, M.D., Brooklyn, New 
York—(1( minutes) 
Idioblaptic Tobacco Sensitivity—GrANVILLE F. KNIGHT, M.D., Santa Barbara, Cali- 
fornia—(10 minutes) 
Range Oil Fumes as a Cause and Exacerbating Factor in Asthma—ErHan ALLAN 
Brown, Boston, Massachusetts—(10 minutes) 
Sensitivity to Kelcoloid (Preliminary Study)—Roy A. Ouer, M.D., San Diego, 
California—(10 minutes) 


Intermission 


Cottonseed Protein vs. Cottonseed Oil Sensitivity 
1. Backgrourd and Personal Experience—Harry Bernronx, M.D.,* Washington, 
D. C.—(10 minutes) 
2. A Case of Cottonseed Oil Sensitivity—THERON G. RANdoLPH, M.D., Chicago, 
Ilinois—(3 minutes) 
3. The Atopen Content of Cottonseed Oil—Roserr S. McGraru, M.D., Washing-- 
ton, D. C.-—(5 minutes) 
4. Clinical Experiences—Mary Loverrss, M.D.,* New York, New York, 
(5 minutes) 
5. Results of a Poll Among Allergists—RatpH Bowen, M.1)., Houston, Texas 
(5 minutes) 
6. Intramuscular Injections of Cottonseed Oil in Cottonseed Protein Cases 
Joun H. M.D.. Columbus, Ohio—(5 minutes) 
Present Status of the Problem and Personal Experiences—Kart 1D. 
M.1D.,* To'edo, Ohio—(10 minutes) 


Evening Entertainment 
Red Lacquer Room—6:30 to 12:00 PAI. 
6:30 p.m.—Cocktail Hour 
7:30 p.m.—Annual Banquet (Ime, courtesy Marcelle Cosmetics, Inc.) 


Remarks by Retiring President—Gerorce E. Rockwett, and Newly Elected 
President—JONATHAN ForRMAN 
8:30 Again to the Sea”—Kodachrome Movie with Symphonic Music—Herpert 
RINKEL, M.D. 
p.m.—Danc'ng 


*By invitation. 
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PRELIMINARY PROGRAM 


SUNDAY, APRIL 17, 1949 


Morning Session 
Red Lacquer Room--9:00 A.M. 
Chairman: F. B. Scnutzpank, M.D., Tucson, Arizona 


The Application of Psychodynamic Concepts in an Allergy Practice—BENNET? Krart, 
M.D., Indianapolis, Indiana—(20 minutes) 

Emotional Traumata Preceding the Onset of Allergic Symptoms in a Group of 
Children—HyMan M.D., and Dororny W. Barucn, Ph.D.,* Beverly 
Hills, California—(20 minutes) 

A Philosophy of Professional Relationships with Individuals—Cart R. Rocers, 
Ph.D.,* Professor of Psychology, University of Chicago—(30 minutes) 


Intermission 


Therapy of Asthma with Special Reference to Its Psychodynamic Pharmacology— 
Haroitp A, AprAmMson, M.D., New York, New York—(24 minutes) 

The Donora Catastrophe—Watter RoncAus, M.D., Donora, Pennsylvania—(20 
minutes) 


Lunch 


Afternoon Session 
Red Lacquer Room—2:00 PM. 


Pediatric Allergy Panel under direction of Brer RAtNER, M.D., New York, New 
York 
1. Genesis of Allergy in Infancy and Early Childhood—Brer Ratner, M.D., 
New York, New York—(40 minutes) 
2. Antibody Formation in Young Animals—T. N. Harris, M.D..* Philadelphia, 
Pennsylvania—(/5 minutes) 

3. Evaluation of Diagnostic Tests for Sensitization in Infancy and Childhood— 
M. Murray PesHxkin, M.D., New York, New York—(15 minutes) : 
4. Asthma in Children under Two Years of Age—Wittiam P. Burrum, M.D., 

Providence, Rhode Island—(10 minutes) 
5. Hay Fever and Asthma in Children—Epwarp Scotr O’Keerre, M.D., Lynn, 
Massachusetts—(20 minutes) 
Infection in the Allergic Child—Brn F, M.D.,* Los Angeles, Califor- 
nia—(15 minutes) 
7. Drug Therapy in Hay Fever and Asthma in Children—J AMES CARNEY OVERALL, 
M.D.,* Nashville, Tennessee—(10 minutes) 
8. Urticaria and Eczema in Children—Atpert V. Storssrer, M.D., Minneapolis, 
Minnesota—(15 minutes) 
9. Gastro-Intestinal Allergy in Children—W. Ambrose McGee, M.D,.* Richmond, 
Virginia—(10 minutes) 
10. Neurological Allergy in Children—Susan Coons Dees, M.D., Durham, North 
Carolina—(10 minutes) 
11. Role of Parental Rejection in the Allergic Child—Hyman Mircer, M.D., and 
Dorotuy Barucu, Ph.D.,* Los Angeles, California—(10 minutes) 
12. Discussion on the Preceding Phases of the Allergic Child 
RatpepH Bowen, M.D., Houston, Texas—(5 minites) 
ArtHUR J. Horesu, M.D., Cleveland, Ohio—(5 minutes) 
RicHARD Henry Topp, M.D.,* Washington, D. C.—(5 minutes) 
JeroMe GLAser, M.D., Rochester, New York—(5 minutes) 
13. Concluding Question and Answer Period. 


_ Discussants will be listed in the final program. 


*By invitation. 
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Coolweed Extract—Its Use in Poison Ivy—Srepuen D. Lockxry, M.D., Lancaster, 


Pennsylvania 


Hepatitis After Pyribenzamine—NatHan Francis, M.D., Rochester, New York 


Aerosol Therapy for Infants and Children—Samuetr J. Pricat, M.D.,* New York, 
New York 


The Use and Abuse of Aerosols in Medical Practice—Samurt J. Pricar, M.D.,* 
New York, New York 


Respiratory Anaphylaxis—H. N. Vermityr, M.D., Forest Hills, New York 


Possible Sensitization of the Lungs with Phenolsulphonphthalein Aerosols—C. Reirer, 
M.D.,* H. A. Aspramson, M.D., B. SKLARoFsky, A.B.,* and H. H. Getrtner, 
M.S.,* New York, New York 

Bacterial Allergy in Relation to Arthritis—Mr. Joser Horrman,* Passaic, New 
Jersey 

Tuberculosis and Allergy—ArcHiBALp Jupp, M.D.,* Hamburg, Pennsylvania 

The Time Factor and Nebulizer Delivery in Aerosol Therapy—J. B. Mutter, M.D.,* 
Staten Island, New York 


Epinephrine in the Treatment of 
Rhode Island 


*By invitation. 
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The Exhibition Hall of the Palmer House has been reserved for a Technical and— 
Scientific Exhibit. The exhibits will open at 2 p.m., Thursday, April 14, and will 
close at 2 p.m., Sunday, April 17. The program has been arranged so there will 
be a half hour intermission in the morning and afternoon scientific sessions to visit. 
the booths, 


Technical Exhibits 


Bilhuber-Knoll Corporation: Orange, New Jersey 


The Chicago Dietetic Supply House, Inc. ...........cccccseecese Chicago, Illinois — 
Ciba: Pharmacemtical:. Prodiicts; Summit, New Jersey. 


Ditex Foods, Division of H. W.. Walker & Company .............. Chicago, Illinois | 


Follister-Stier Laboratories Spokane, Washington 


Company Morris Plains, New Jersey 
Marcelle Hypo-Allergenic Cosmetics, Inc. Chicago, Illinois 
Merck: and. Gonipanys- ING). eas Rahway, New Jersey. 


Philip Morris & Company, Ltd, Ine: Yorke 
Ralston Purina Company cnt. Lows: Missourr 
Rexair Division, Martin-Parry Corporation ee Toledo, Ohio 


Texas’ Pharmacal Company: dialed San Antonio, Texas 
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Scientific Exhibits 
~ 


Aero-allergens in the National Parks—Mr. Oren C. DurHAM, Abbott Research 
Laboratories 


Bronchogenic Carcinoma Simulating Other Pulmonary Diseases—E. R. Levine, 
M.D., Chicago, Illinois 


Bronchial Asthma Between the Ages of Fifteen and Fifty-five Years—Its Diagnosis 
and Treatment in Over 900 Controlled Cases—ALpert H. Rowe, M.D., and 
ALBERT Rowe, Jr., M.D., Oakland, California 


Chemical Relationship of the Antihistamines—M. J. Scuirrrin, Ph.D., Hoffman- 
La Roche, Inc. 


Cross-Sensitization to Compounds of Quinone Structure (Aromatic Amines and 
Azo-Dyes)—R. L. Mayer, M.D., Ciba Pharmaceutical Products 


Fungous and Yeast Infections of the Lungs and Bronchi—Apet FromMan, M.D., and 
Frances Wuitcoms, M.S., Chicago, Illinois 


Graduate and Postgraduate Education in Allergy—Morrts A. Kaptan, M.D., and 
Norman J. M.D. 


Herbarium Committee, American Academy of Allergy—Mr. Oren C, DurHAM, 
Chairman; E. P. Craus, A. Orvitte DAHL; RALPH F, Vorcut, Curator. 


How to Overcome Antivivisection Obstructionism—THomas J. Blakey, National 
Society for Medical Research 


Migraine and Other Allergic Conditions—Lron Uncer, M.D., Chicago, Illinois aa 


Mold Allergy—Sipney FrieptAnper, M.D., ALEx S. M.D., and HAroip 
L. ScHacter, Detroit, Michigan 


Neohetramine: A Pharmacological and Clinical Evaluation—JoHn F. RemnuHarp, 
M.D., Nepera Chemical Company, Inc. 


Plants of Allergic Importance in the Pacific Southwest—ALrrep R. Roos, M.D., 
and M. CoreMAn Harris, M.D., College of Medical Evangelists, Los Angeles, 


California 


The Story of the Asthmatic Child—RatpH Bowen, M.D., Houston, Texas 


Studies With Steam-Generated Aerosoles—SAMUEL J. Pricat, M.D., New York, 
New York 


Wheezing—That Is Not Asthma—Georce L. Wavppotr, M.D., Detroit, Michigan 


oF ALLERGY 


See 


4 
| a 
f= 


CORRELATION OF EXPERIMENTAL DATA WITH CLINICAL 
BEHAVIOR OF SYNTHETIC ANTIHISTAMINIC DRUGS 


_ ALEX S. FRIEDLAENDER, M.D., F.A.C.A., and SIDNEY FRIEDLAENDER. M.D. 
Detroit, Michigan 


Ix the last few years a great deal of effort has been expended by 
chemists and pharmacologists in the development of new antihistaminic 
drugs. The continued search for newer compounds is based on the hope 
that some may be found which will more effectively control allergic symp- 
toms and be more readily tolerated by the average patient. Since the entire 
concept of therapy with antihistamine drugs is based on the theory that 
histamine plays an integral role in the allergic reaction, the effectiveness of 
these agents in annulling the pharmacologic actions of histamine in the 
experimental animal has been a principal determining factor in submitting 
them for clinical trial. Various techniques to assay this activity have 
been developed. Some of these methods are open to criticism on the 
basis that they are far removed from the probable conditions of histamine 
release occurring in the allergic reaction, and also because of the difficulties 
involved in attempting to transpose experimental results in animals to 
the human subject. Inasmuch as there is considerable evidence that 
histamine is one of the important factors involved in anaphylactic shock 
of certain animal species, and the role of histamine in allergy is based 
largely on the belief that the basic mechanism involved in anaphylaxis and 
allergy are similar, the antianaphylactic action of these synthetic com- 
pounds has been suggested as a more accurate guide to their possible 
effectiveness in human allergy. More recently it has been suggested that 
the ability of these agents to inhibit experimental whealing in human 
skin may constitute an excellent method of assaying their clinical potency.’ 
We have had the opportunity of working with a number of these drugs, 
both in the experimental animal and in patients with allergic disease. 
Utilizing the same experimental techniques with each drug and employing 
the same criteria in evaluating clinical effectiveness, it was our opinion 
that we might be in a position to determine any correlation that might 
exist between experimental estimations of potency and actual clinical 
results. We felt it worthwhile therefore to tabulate our experimental and 
clinical data with six of these drugs; namely, Benadryl, Pyribenzamine, 


Antistine, Neo Antergan, Neohetramine, and Thenylene (or Histadyl).* 


EXPERIMENTAL DATA 


> 
a Histamine Shock m Guinea Pigs 
2 Materials and Methods.—Protection against fatal histamine shock was 


From the Departments of Bacteriology and Medicine, Wayne University College of Medicine, 
and the Division of Medicine, City of Detroit Receiving Hospital. ‘ ? 3 

Read at the fourth annual session, American College of Allergists, New York, N. Y., March 
* See next page for footnote. 
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determined quantitatively by two methods: (1) by using a standard pro- 
tective dose of drug and varying the shocking dose of histamine,*” 
and (2) by varying the dose of protective drug while keeping the shocking 


dose of histamine at a constant level. 


TABLE I. COMPARATIVE ACTIVITY OF ANTIHISTAMINE 
DRUGS AGAINST FATAL HISTAMINE 
SHOCK IN GUINEA PIG 


| No. of Lethal Doses i 
3 Mg./Kg. of Protective 100% L.D. Histamine Histamine Producing : 
Drug (Subcut.) | Base (Mg./ ‘Ke. ) LV. 100% Mortality 

Control 0.4 1 7 
Antistine 0.8 2 
Benadry! | 2.0 5 
Antergan | 2.4 6 
Thenylene or Histady! 6.0 15 
Pyribenzamine 15.0 37 
Neo Antergan 50.0 124 


Male guinea pigs were used throughout the experiments, intravenous 
injections being made into the penile veins. All drugs except Neohetramine 
were compared by the first method, while the six compounds were studied 
by the second technique. In each instance the antihistamine drug was 
administered intraperitoneally fifteen to twenty. minutes prior to the in- 
travenous shocking dose of histamine. Separate groups of animals, usually 
averaging ten per group, were used for each change of drug dosage or 
histamine level. 

Results.— 

Standard Dose of Drug Against Multiple Lethal Doses of Histamine 
(Table 1).—The 100 per cent lethal dose of intravenous histamine by this 
technique is 0.4 mg./kg. (calculated in terms of the base). Utilizing a 
standard dose of 3 mg./kg. of each drug, it was found that 50.0 mg./kg. 
of histamine, or 124 lethal doses, were required to kill all animals pro- 
tected with Neo Antergan. Equal amounts of Antistine required two, Bena- 
dryl five,:Thenylene fifteen and Pyribenzamine thirty-seven lethal doses 
of histamine to effect 100 per cent mortality. 


Varying Amounts of Drug Against One Lethal Dose of Histamine 
(Table I1).—The smallest amount of each drug which protected all 
— animals against 0.4 mg./kg. of histamine was determined. This was 
found to be 1.0 mg. kg. for Neo Antergan, Pyribenzamine, and Thenylene. 


*Benadryl- -B-Dimethylaminoethy] benzhydryl ether. Supplied by Parke-Davis and Company, 
Detroit, Michigan. 

Pyribenzamine—N’ pyridyl-N ation. Supplied by Ciba Pharma- 
ceutical Products, Summit, New Jerse 

 Antistine—2- (N- pheny/- N-benzyl- imidazolin. Supplied by Ciba Pharmaceutical 
Products, Summit, New Jersey. 

Neo Antergan—N- -p- methoxybenzyl- N-dimethylaminoethyl a aminopyridine. Supplied by Merck 
and Company, Rahway, New Jersey. 

Neohetramine—2-(N- dimethylaminoethyl- N-p-methoxybenzyl) aminopyrimidine. Supplied by 
Nepera Chemical Company, 

Thenylene—(a-pyridyl)-N-(a-thenyl)-N’, N’dimethylethylenediamine. Supplied by Abbott Lab- 
oratories, North Chicago, Illinois. Histadyl is the same drug manufactured by Eli Lilly 
and Company, Indianapolis, Indiana. 
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TABLE I]. COMPARATIVE PROTECTION AGAINST ONE LETHAL 
DOSE OF HISTAMINE (0.4 MG/KG) 


TABLE III. PROTECTIVE ACTION OF BENADRYL AND 
PYRIBENZAMINE AGAINST GUINEA PIG ANAPHYLAXIS 


Control | Benadryl Pyribenzamine 
Mg./Kg. —— — — 
Protective No. Used No. Used | No. Used 
Drug % — — | % % 
“ No. Died Mortality No. Died Mortality No. Died Mortality 
None 12/11 91 | 
1.0 10/5 50 10/6 60 
2.0 10/3 30 10/3 30 
3.0 | 10/0 0 10/0 0 


Comparative mortality figures with smaller amounts of each drug show 
the protective power of Neo Antergan to be somewhat greater than either 
Pyribenzamine or Thenylene. Benadryl, Neohetramine, and Antistine 
prove less effective than the other three drugs, with 5 mg./kg. of 
Benadryl and Neohetramine and 10 mg./kg. of Antistine being required 
for complete protection. While the variations between drugs is not 
nearly as great, the order of efficacy in this experiment is essentially the 
same as determined by the multiple lethal dose method. 


Guinea Pig Anaphylaxis 

_ Materials and Methods.—Three series of anaphylactic experiments were 
carried out. The antianaphylactic effect of two drugs was compared in 
each series. In the first group, animals of uniform weight (300 to 400 
gm.) were passively sensitized by the subcutaneous injection of 0.5 c.c. of 
rabbit antihorse serum, and forty-eight hours later were given an intra- 
venous injection of 1 c.c. of horse serum in the penile veins. Varying 
doses of Benadryl and Pyribenzamine were administered intraperitoneal- 
ly fifteen to twenty minutes prior to the shocking dose of antigen and 
results compared with appropriate controls. In the second and third series, 
guinea pigs (400 to 500 gm.) were actively sensitized by the subcutaneous 
injection of 0.1 c.c. of horse serum, and given 0.5 c.c. intravenously 
fourteen days later. The protective action of Thenylene and Neohetramine 
were compared in the second group, while Antistine and Neo Antergan 
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—" Neo Antergan | Pyribenzamine| Thenylene Benadryl Neohetramine | Antistine 
Mg./Kg.| 
of | No. | No. No. No. No. No. 
Pro- | Used | % Used % Used % Used % Used % Used % 
tective | ——— | Mor- | —-— | Mor- | ——— | Mor- Mor- | ——— | Mor- Mor- 
Drug No. | tality! No. | tality] No. | tality | No. | tality! No. | tality; No. | tality 
Died. | _.|_ Died Died |_| Died | 
o.1 | 9/4 44 10/6 60 10/6 60 | 
0.5 | 10/1 10 10/5 50 10/4 40 | 
_ 10/0 0 10/0 0 15/0 0 | 8/4 50 | 
3.0 10/0 0 10/0 0 10/3 30 10/6 | 60 | 10/3 30 
5.0 10/0 0 10/0 0 10/2 | 20 
8.0 10/2 | 20 
10.0 | 10/0 0 
| 
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_ TABLE IV. PROTECTIVE ACTION OF THENYLENE AND 
NEOHETRAMINE AGAINST GUINEA PIG ANAPHYLAXIS 
| Control Thenylene Neohetramine 
Mg./Kg. —|— 
Protective No. Used No. Used | No. Used 
Drug % % % 
No. Died Mortality No. Died | Mortality No. Died Mortality 
7 None 14/14 100 | 
0.01 10/10 | 
0.1 14/6 | 43 10/10 | 100 
1.0 10/2 20 10/6 | 60 
3.0 10/0 0 10/3 30 
TABLE V. PROTECTIVE ACTION OF ANTISTINE AND NEO ANTERGAN 
AGAINST GUINEA PIG ANAPHYLAXIS 
Control | Neo Antergan Antistine 
Mg., Kg. = 
Protective No. Used | | ‘No. | Used | No. Used | 
\ No. Died | Mort: ality No. Died Mortality No. Died Died Mortality 
None 10/10 | | | 
0.1 | | 10/5 50 
1.0 | 10/2 | 20 10/8 80 
3.0 10/0 0 10/6 | 60 
5.0 10/2 20 
were compared in the third series of animals. In each instance the pro- 
tective compound was injected fifteen to twenty minutes before intra- 
: venous dose of antigen. 


Results.— 


(Table IIT) 


animals died in typical anaphylactic shock. 


Benadryl and Pyribenzamine —Eleven of twelve control 
All animals survived when 
Smaller 


amounts of each drug appeared to confer an equal amount of protection. 


protected with 3.0 mg./kg. of either Benadryl or Pyribenzamine. 
Within the limits of this experiment there appeared to be no essential 
difference between the protective power of Benadryl and Pyribenzamine.* 


(Table IV ).—AlIl control animals died 
Animals given 3.0 mg./kg. of Thenylene 
were protected against fatal shock, while a similar amount of Neohetramine 
At 1.0 mg./kg, eight out of ten Thenylene- 
treated animals survived, as compared to four out of ten who were given 
Neohetramine. All animals who received 0.1 mg./kg. of Neohetramine 


Thenylene and Neohetramine 


in typical anaphylactic shock. 


protected seven of ten animals. 


died, while the same amount of Thenylene protected 57 per cent of the 


animals. The results of this experiment indicate a greater degree of pro- 
tection against anaphylaxis on the part of Thenylene. 

Antistine and Neo Antergan (Table V ).—All control animals promptly 
died in anaphylactic shock. Neo Antergan appeared to be considerably more 
effective than Antistine against anaphylaxis. Mortality was absent in 
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animals receiving 3.0 mg./kg. of Neo Antergan, while the same amount of — 
Antistine protected only four out of ten guinea pigs. At 1.0 mg./kg., | 


80 per cent of Neo Antergan-treated animals survived as compared to 20 — 


per cent of those receiving Antistine. 


TABLE VI. ANTI-WHEALING EFFECT OF 
ANTIHISTAMINE DRUGS 


Serial Dilutions of Drugs against Standard Histamine Whea 
| 
| Average Cone. (Mg./e.c.) to 
Drug | Produce 50 Per Cent Inhibition 
Neo Antergan | 0.5 
Thenylene (Histady1) 0 5to 1.0 
Pyribenzamine 1.0 
Benadry] 1.0 
Neohetramine 5.0 
Antistine 10.0 


Histamine Wheals in the Human Skin 


karly studies of antihistamine agents revealed their effectiveness in | 


reducing the “triple response” ordinarily induced in the human skin by — 


histamine.* Further investigation showed that the allergic wheal, as well — 


as whealing produced by venoms or irritant chemical substances, was like-- 


wise affected by the antihistamine drugs." 


Materials and Methods.—The relative effectiveness of the six drugs in 


reducing the whealing response of the human skin to histamine was de- 


termined, All drugs were tested simultaneously on the back of each sub- | 


ject so that closer comparisons could be made. The procedure outlined — 


in an earlier report was followed; namely, that of first treating a scratch 


site with the test drug for ten minutes, followed by the application of his- 


tamine to the same site. Reactions were recorded ten minutes after the — 


application of histamine. Two general methods of assay were employed; | 


(1) where individual seratches were treated with serial dilutions of the — 


drug (0.1 to 50.0 mg./c.c.), and later tested with a standard amount of — 


histamine previously determined to produce a maximal wheal in that subject | 
(usually 1:1,000 or 1:2,000) ; and (2) where scratches were treated with — 
solutions of drug containing 1 mg./c.c., and later tested with serial dilu- | 
tions of histamine: (1 :1,000 to 1:32,000). Comparisons with controls were | 


made in each instance. 


Results.— 
Serial Dilutions of Drugs Against Standard Histamine Wheal (Table 


V1).—This study was carried out in ten subjects. The whealing reactions — 


were reduced most effectively in the majority of instances at Neo Antergan- — 


treated sites. Thenylene, Pyribenzamine, and Benadryl were approximately 


equal in their antiwhealing action, while Neohetramine and Antistine proved — 


less effective. An estimation based on the amount of drug applied to a 
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scratch site which resulted in at least a 50 per cent inhibition of the 


r Data has been accumulated covering the clinical use of each of these 


whealing reaction would show Neo Antergan the most effective, Thenylene, 
Pyribenzamine and Benadryl next, followed by Neohetramine and then 
Antistine. 


Standard Amount of Drug Against Serial Dilutions of Histamine.— 
A comparison of the inhibitory action of each drug in this type of study 
showed Neo Antergan to be the most effective antagonist of histamine 
whealing in eight of ten subjects. In one instance Pyribenzamine was 
most effective, and in another, Thenylene displayed the greatest action. 
Both these drugs were approximately equivalent in their antiwhealing 
effect and only slightly less active than Neo Antergan. Benadryl was next 
in order of effectiveness, followed by Neohetramine, while Antistine again 
displayed the weakest action of the six drugs. a 


CLINICAL COMPARISON 


drugs in over 100 patients. 


_ Dosage and Toxicity—An important factor limiting the use of anti- 


incidence of side effects varies from one compound to another 


histamine drugs in many patients is the frequent occurrence of un- 
pleasant side actions. While a great variety of side effects have been 


noted, drowsiness appears to be the most common untoward action en- 
countered with all drugs. Vertigo, nervousness, weakness, and gastro- 


intestinal irritation are probably next in order of frequency. No serious 


toxic reactions have been observed with any of the drugs studied. The 
well 


as from one individual to another. Those unable to tolerate one drug 
are frequently able to take an effective dose of another without difficulty. 


In our clinical evaluation of these compounds we have usually prescribed 


initial doses of 50 mg. In the absence of clinical response and untoward 
side effects the dose was increased to 100 mg. Where 50 mg. doses proved 


helpful it was found in some instances that smal!er amounts were sufficient 


- to control symptoms. The effect of an oral dose is usually evident within 


thirty minutes and lasts several hours. Continuous symptoms usually re- 
quire three or four doses during the twenty-four-hour period, and at times 
more frequent administration is necessary. There is little clinical evidence 
at this time to indicate that the duration of action of one drug is longer 
than that of another. 

Taking into consideration the incidence of side effects encountered with 


each drug, we found that the optimum dosage of Benadryl, Pyribenzamine, 


Neo Antergan, and Thenylene was 50 mg., while that of Neohetramine and 


_Antistine was 100 mg. Employing the optimum dosage in most cases, 


side effects from Benadryl occurred in 34.04 per cent, from Pyribenzamine 
in 27.2 per cent; from Thenylene in 24.56 per cent; from Antistine in 23 


4 


§ 


: Neo Antergan 
Condition 
No. of 


Neohetramine 


Rhinitis 

(Nonseasonal) 41 58 
Rhinitis 

(Seasonal) 41 | 70 
Asthma 29 
Dermatitis 

Atopic 3 33 

Contact 0 0 

Unclassified 5 60 
Urticaria 

Acute 4 | 75 

Chronic 5 100 

‘“‘Serum- 

Sickness” | 4 100 

Headache, Allergic 4 25 
Conjunctivitis 2 0 


Pruritus Ani 
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| No. of | % 
Cases Helped Cases Helped | 


TABLE VII. CLINICAL RESULTS WITH 
ANTIHISTAMINE 


more gratifying than on wheezing dyspnea. ; 

In comparing the incidence of improvement obtained in various allergic 
syndromes, we find that the results with each drug are quite similar. The - 
small differences in figures are hardly significant in view of the many — 
variable factors influencing the allergic state. Yet, by the use of several 
drugs in the same patient one is able at times to decide, both from the 
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NEWER 


Thenylene or 


Histadyl Antistine 
No. of % No. of | % 
Cases Helped Cases Helped 
| 
50 64 59 59 
40 75 
21 33 24 37 
2 50 5 | 60 
5 80 | 6 50 
2 0 
5 80 10 | 70 
9 77 9 | 33 
| 1 0 
2 0 | 6 16 
1 0 | I 0 


per cent in one group and in 18.05 per cent in another; from Neo Antergan | 
in 21.9 per cent, and from Neohetramine in only 12.14 per cent. The — 
low incidence of side action with Neohetramine frequently permitted its use | 
in patients who were particularly prone to experience difficulty from other — 
antihistaminics. At times the side effect of drowsiness may be a desirable | 
attribute of antiallergic medication. It is not uncommon for us to prescribe 

a well-tolerated drug during the day, and employ another with a high _ 
index of drowsiness at bedtime, The sedative action is frequently helpful 
in certain cases of urticaria and pruritic dermatitis. 


Symptomatic Effect (Table VII).—One of the striking features which 
becomes apparent when clinical efficacy is compared is that all drugs are 
relatively helpful in controlling certain allergic symptoms and of compara- 
tively little value in affecting others. All the drugs under discussion show 
their greatest effect in the control of urticaria and angioneurotic edema, and 
in the acute symptoms of seasonal hay fever. They appear to be somewhat * 
less effective in perennial allergic rhinitis and in the relief of pruritus. — . 
Their action in asthma is inconstant and generally disappointing. The 
effect on the irritating asthmatic cough, especially in children, is am 


patient’s own opinion in the matter and from objective evidence, that 
one drug is more effective in that individual than another. We gain the 
impression from the use of these drugs in optimum dosage that a greater 
degree of symptomatic relief is more often obtained with Pyribenzamine, 
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Neo Antergan, and Thenylene. Nevertheless, we have encountered many 
patients who obtained superior results from Benadryl, Neohetramine, or 
Antistine. There is indeed a wide individual variation in the response to 
these drugs, and having a number of them at our disposal enhances the 
possibility of finding one which will be most suitable for that particular 
patient. 


DISCUSSION 


The rather marked differences in antihistamine effect which are present 
when the multiple lethal dose method of assay is used become much less 
evident when the drugs are compared against the fatal effects of a singic 
lethal dose of histamine. The order of efficacy of the various compounds, 
however, is essentially the same in both methods. In comparing the anti- 
anaphylactic behavior of a drug with relatively higher antihistaminic activity 
against one with a lower index, differences were evident in two out of three 
series of experimenis corresponding to the variations observed against 
one lethal dose of histamine. These results would support the contention 
that antianaphylactic activity is related to antihistaminic activity. In their 
action on histamine wheals in the human skin, differences between drugs 
are observed which follow essentially the same order seen in guinea pig 
experiments. It might be of greater interest in this respect to determine 
whether the same tendency is shown against experimental allergic wheals. 

Variations in the clinical effectiveness of these drugs, while not as clear 
cut as those shown in experimental studies, also follow the same general 
pattern. Lor instance, Antistine and Neohetramine usually require 100 
mg. doses to produce clinical effects comparable to those produced by 50 
mg. doses of Pyribenzamine or Neo Antergan. Quantitative differences 
shown experimentally, however, are not identical in clinical experience. 
One compound which proves itself several times more active than another 
is usually not of increased clinical effectiveness in the same proportion. 
There are also insiances where a patient will respond more favorably to 
an equivalent amount of a generally less active drug. In general, however, 
the differences these drugs exhibit in clinical allergy tend to parallel the 
variations observed in histamine shock, guinea pig anaphylaxis, and ex- 
perimental whealing. 


SUMMARY 


1. Six antihistamine drugs, Benadryl, Pyribenzamine, Antistine, Neo 
Antergan, Neohetramine, and Thenylene ( Histadyl) were compared exper- 
imentally and clinically to determine any correlations which might exist. 
2. In guinea pigs, wide differences in antihistaminic activity were noted 
when the drugs were compared on the basis of protective action against 


multiple lethal doses of histamine. Less variation was apparent when com- 


(Continued on Page 104) 
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WHALE OIL, TRICHOPHYTIN, AND AUTOSEROTHERAPY — 
THE TREATMENT OF EPIDERMOPHYTOSIS 


PERRY A. SPERBER, M.D.., F.A.C.A. 


Providence. Rhode Island 
“Bi 


my service at Fort Devens, Massachusetts, in 1935-1936, | 


became deeply impressed by the marked prevalence of epidermophytosis 


and the lack of a good therapeutic agent with which to treat the disease. 


Research with various oils was undertaken, and a chance remark by a whal- 


ing captain, that none of his crew suffered from athlete's foot, suggested 
% that whale oil might be worthy of investigation as a method of treatment 
for fungus infections. 
4 +4 Before beginning a discussion of whale oil, it seems appropriate to review 
4 _ briefly the subject of epidermophytosis and its therapy. 
Wes GENERAL NATURE AND CLASSIFICATION OF EPIDERMOPHYTOSIS 
, ef. This paper is concerned only with the lesions produced by the fungi that 
ay are limited to the superficial horny layers of the epidermis. In the United 
a States the common species of infecting fungi are (1) Trichophyton 
interdigitale (synonyms: T. mentagrophytes, T. gypseum), (2) Tri- 


t 
| 


chophyton purpureum (synonyms: T. Rubrum, Epidermophyton  ru- 


brum), and (3) Epidermophyton inguinale. Dodge® classifies the lesions 


of the horny layer on the basis of the dry portions, moist (interdigital ) 


and very thick lavers (palmar and plantar) of the skin: | 


+4 Dry—(a) dry and scaling; (b) vesiculose 
Moist—(a) eczema marginatum; (b) dysidrosiform or hyperkeratotic 


Mhick—(a) dysidrosiform or hyperkaratotic 

» a As to the prevalence of the types, Beckjord? describes how he examined 
a group of engineers, 40 per cent of whom were infected, and classified 
“si 6 them as 30 per cent vesicular, 60 per cent intertriginous and 10 per cent 
hyperkeratotic. 

_F, The fungi can only grow in the horny layers of the epidermis, multi- 


plying and producing lesions, although they can survive in internal organs 
and travel in the blood stream. The production of metabolites in the skin 
or internal organs causes allergy. As a result of these altered reactions, 
precipitins, agglutinins and complement fixation antibodies appear. 

There also appears to be an antibody which checks the growth of the 
fungus and thereby helps in the healing processes. These allergic mani- 
festations produce the characteristic lesions, trichophytids or epidermo- 
phytids. Their appearance is due to the transmission of metabolites. 
Generalized symptoms and various skin manifestations may ensue. 

It should be born in mind that dermatophytes are not exclusively the 
etiological agent in athlete’s foot. Hopkins*® showed that in 30 per cent of 
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military personnel he could not detect fungi in the intertrigos of the toes. 
} Some of these nonmycotic lesions were due to staphylococcus aureus reac- 
a) 


tions, shoe polish, antiseptics, fungicides or other sensitizing agents. 
Trauma and hypostasis are the cause in some cases. The majority are, 
however, the result of fungus infection with improper foot hygiene as 
the prominent predisposing cause. 


THERAPEUTICS 
lhere have been two types of experimentation in an effort to find a 
in vivo and in vitro. The latter has often failed because the fungi 


cure 
behave differently in the human skin than in culture media. 
Owing to the difficulty of securing penetration into the horny layer of 


the skin, the usual antiseptics are useless. By the application of keratolytics, 
we may peel off one layer faster than the fungus can penetrate the next. 
This also is of value in bringing a fungicide in contact with the fungus, 
which may be covered over by some horny layers of the epidermis.’ 

Among the fungicidal agents used are iodine, mercury salts, thymol, sal- 
icylic and benzoic acids, formaldehyde, dyes such as crystal violet, gentian 
green, gentian violet, neutral red and others. Kingery and Adkisson used 
many volatile oils. They showed that aqueous solutions of thymol, cin- 

namon and eugenol were superior to the others in the order named, for 


restraining growth on agar. Recently newer fungicides have come for- 
ward, such as undecylenic acid,”° propionates,’! and sodium caprylate.’* 
Physical ‘agents have been used such as x-rays and ultraviolet ther- 
apy. Among the miscellaneous items have been vitamins, cod liver oil 
and sulfonamide drugs, among which sulfonilamide® alone had value. 
The biological approach utilizes fungus extracts such as trichophytin. 
Some workers are pleased by their results with trichophytin, while others 


7 


fe el it is valueless. a 16 


WHALE OILS 


Whale oil is extracted from the blubber of different species of the 
genus Baloena such as Baloena mysticetus (Greenland or Right whale), 
Baloenoptera hyperoddon (Bottle Nose whale), and Baloenoptera Sib- 
baldi (Blue whale). There are also others like the Killer whale, the 


White whale and the Sulfur Bottom whale. Table I shows the varia- 
7,128,158 


tions in physical and chemical properties. 

Milligan, Knuth and Richardson report an analysis of whale oil fatty 
acids as follows: Myristic 4.5%, Palmitic 11.5%, Palmitoleic 17.0%, 
Stearic 2.5%, Oleic 36.5%, C unsaturated 16%, C unsaturated 10%, C 
unsaturated 1.5%. Myddleton and Barry report the analysis of fatty 
acids shown in Table IT. 

Buttenberg and Angerhausen state that the unsaponifiable matter of 
whale oil, after removal of cholesterol, is optically active in contradistinc- 
tion to that of other animal fats. Whale oils, when crystallized from 
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TABLE I 
Specific Gravity Acid Sapon. Iodine Unsapon. 
at 15°C. Value Value Value Matter 
Asvtarctic: Right: Whale 0.9257 0.56 183.1 136.0 1.46 
(America) 
Whale Oil No. unrefitied. 0.9181 0.86 188.6 104.0 2.36 
(Finmarken) 
(Glasgow) 
Avctic whele oll, TERE. 0.9234 1.9 185.0 117.4 2.11 
(America) 
Crude white whal® 0.9222 2.5 183.9 127.4 1.37 
(America) 
Whale oil No, 2, 0.9182 3.6 188.3 Sid 
(Finmarken) 
Yellow whale oil, unrefined.................. 0.9232 10.6 185.9 110.0 1.89 
(Glasgow) 
Whale oil Ne. 3, unrefined...c..6.6s0sssekeces 0.9162 26.5 185.7 96.0 2.42 
(Finmarken) 
‘Brown whale oil, refined..............0c008 0.9272 37.2 160.0 125.3 3:22 
Glasgow 
Whale oil No. 4, unrefined..............000. 0.9205 58.1 182.1 89.0 3.4 
(Finmarken) 
(Glasgow) 


TABLE II 


Newfoundland South Sea 

Whale Whale 

Palmitoleic 17 
Arachidonic 

Whale Sperm Cod Liver 


acetone, yield a larger quantity of insoluble glycerides. As with all oils, 
however, a large proportion of the constituents are unknown. 

Sperm oil, derived from the sperm whale, differs from all other whale 
oils in that it is a liquid wax. The latter contain no glycerides, consist- 
ing chiefly of compound esters of fatty acids and monovalent alcohols. 
They therefore yield large quantities of unsaponifiable matter on saponifi- 
cation. 

Table ITI lists the differences between whale, sperm and cod liver oils. 


TREATMENT OF EPIDERMOPHYTOSIS WITH WHALE OIL 

Experimentation was begun with the crude variety of the Right whale 
(Baloena Mysticetus). This oil was a pale yellow and very fishy in odor. 
Results were astounding. Itching, scaling and cracking of the skin dis- 
appeared. Healing was very rapid. On the severer types of tinea of 
the feet and also in cases refractive to ordinary therapy, results were just 
as gratifying. 

The objectionable feature of the crude variety was the odor. It was 
then decided to try the refined whale oil. This is an amber color. All 
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treatments have since been given with this oil. No detectable differences 
in results were seen in the usage of refined over crude whale oil. 

It was next decided to see whether sperm oil might prove better than 
the Right whale type. As has been stated before, this is a liquid wax 
and not a fixed or fatty oil. In the cases that were under treatment with 
blubber Right whale oil, the sperm was substituted. The patients either 
remained stationary or relapsed. In cases that were treated initially with 
sperm only, no progress was made, showing that sperm oil has no 
specific action against epidermophytosis. 


A highly refined sperm wax of white color and entirely free of fish odor 


was also tried and found to be valueless. | 


THERAPEUTIC CLASSIFICATION OF EPIDERMOPHYTOSIS BASED UPON 
THERAPY WITH WHALE OIL 

As a result of experience this workable classification of trichophytosts 

has been devised for the treatment of athlete’s foot. Location is not of 

prime importance, but the severity of the disease is. 

Mild —Characterized by slight itching, mild dermatitis, minor cracking and_peel- 
ing of skin. Treatment: Daily swabbing of areas with whale oil. Itching disappears 
quickly, and recession of the dermatitis is very rapid. Treatment for a month after 
all symptoms are gone is advocated. 


Moderately Severe —Characterized by moderate itching, more marked dermatitis 


: with cracking and deep ulcerations, increase in amount of macerations, vesicles, and 
: necrosis of tissue. Treatment: Cleaning off of macerated skin, opening and drain- 

age of vesicles, removal of necrotic scales and tissue. After the above has been 

7 carried out (and this is very important in success of treatment), then the entire 


area is swabbed, and pledgets of cotton saturated in the oil are applied or bandaged 
to the parts. 

Severe.—Characterized by intense itching, severe dermatitis, vesicles of bullae, 
marked necrosis. Treatment: Blebs or bullae are opened and drained. Necrotic tis- 
sue is trimmed off daily. Swabbing of entire area, and continuous wet dressings with 
whale oil. 


Most of our clinical research has been carried out on the moderately 
severe and severe types. It is very important to have the oil in direct 
contact with the living diseased tissue and not with necrotic skin. 

Whale oil penetrates dead tissue and stains it yellow, while the living 
remains practically untouched as regards color. Scales, macerations, and 

desquamations are yellow. This enables us to know what portions are 
nonviable and so we remove them at each treatment. Unless this impor- 
tant point is emphasized, we only delay healing by failing to treat the 
,actively diseased area. 


LABORATORY TESTING OF WHALE OIL 


As a result of the clinical effectiveness of whale oil, it was decided to 


submit it to laboratory testing. The following reports are offered as to 
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TABLE IV 


Number Organism Phenol. Resistance® 

(Harvard No. 60) 

2 Trichophyton mentagrophytes. 1:45-1:50 
(Emmon’s strain; ATCC No. 9533)7 

3. Epidermophyton 1:80 
(Weidman’s strain; ATCC No. 2371) 

ATCC No. 644) 

5. Trichophyton PUrPUreumM 176 
(Emmon’s strain; ATCC No. 9806) 

(Weidman’s strain; ATCC No. 4183) 

(Emmon’s strain; ATCC No. 9194) 

(Emmon’s strain; ATCC No. 9292) 

(Weidman’s strain; ATCC No. 4822 

(Emmon’s strain; ATCC No. 8376) 

(Emmon’s strain; ATCC No. 9084) 

(NCTC No. 3006)¢ 

(Emmon’s strain; ATCC No. 9646) 

(R No. 285) 

(ATCC No. 2091) 

(Emmon’s strain; ATCC No. 9082) 

*Phenol resistance is the highest dilution of phenol which kills the test organism in ten _ : 
minutes at 20° C, 
+ATCC = American Type Culture Collection. 
NCTC = National Collection of Type Cultures (England). 


the tests performed. The organisms selected for the study, along with — 
their respective phenol resistances, are shown in Table TV. Fungicidal — 
activity was determined by the method of Burlingame and Reddish.* 

The results of this test with all organisms, both in the presence and ab- 
sence of 10 per cent human serum, showed growth after exposure of the 
mycelial mat to the oil for the maximum period of the test, 120 minutes. 
The action of the oil is, therefore, not fungicidal. A test which will demon- | 
strate bacteriostatic activity of the oil was indicated. The method selected 
was that of Ruehle and Brewer.'* The average results of quadruplicate — 
platings for each organism are given in Table V. 

In summary, the results indicate that Right whale oil is nonfungicidal, 
but does exert a decided inhibitory effect on the germination of the conidia — 
and the growth of the mycelium of the pathogenic fungi examined. The _ 
fungistatic activity is even more striking in view of the fact that the results | 
of the test depend as much upon penetration or diffusion of the active 
material through the culture medium as it depends upon restraint of growth. — 
Here we are dealing with an oil, the diffusion of which, through an aqueous 
medium, is, from all indications, very limited and slow. The Been 
of the zone observed suggests that the oil contains a water-miscible sub- — 
stance which may be responsible for the effect we have observed as the — 
activity of the whale oil. 

Methods were used to iry and determine the exact nature of the active 
material. Neither hot nor cold water extraction tests could isolate the active 
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TABLE V 


Organism Zone of Inhibition* in millimeters after an incubation period of 
ays 5 days 10 days 
arvard No. 60) 
Trichophyton mentagrophytes 7 
(Emmon’s strain; ATCC No. 9533) 
Epidermophyton interdigi¢ale 8 5 
Weidman’s strain; ATCC No. 9533 ‘ 
CC No. 644) ta 
(Emmon’s strain; ATCC No. 9806) 
Jeidman’s strain; ATCC No. 4183) 
Emmon’s strain; ATCC No. 9194) : 
Emmon’s strain; ATCC No. 9292) _ 
strain; ATCC No. 4822) 
(Emmon’s strain; ATCC No. 8376) _ 
(Emmon’s strain; ATCC No. 9084) 7 
‘TC No. 3006) 
(Emmon’s strain; ATCC No. 9646) 
No. 285) 
No. 2091) 


(Emmon’s strain; ATCC No. 9082) 


Ww ‘idth of clear zone, i.e., zone free from growth, measures from edge of mycelium to rim 
of cup, averaged to nearest millimeter. 


ingredient. 


Our feeling is that there is a chemical or physical binding of 


the unknown material with the oil or nonlipid compounds in the Right 


whale oil. 
ditions. 

It is 
exhibits marked fungistatic properties against all fungi tested. 
varieties are responsible for most of the cases of epidermophytosis, i.e., 
T. interdigitale, T. purpureum and Epidermophyton inguinale, we have < 
powerful inhibitory mechanism to check their growth. With normal defen- 
sive and recuperative body forces we are in position to achieve clinical cures, 
can check the growth of both mycelia and the conidia, thus allow- 
ing nature to overcome the static forms. 


for we 


325 cases 


Research is continuing in the hope of isolating this substance. 
that the oil 


evident 


from the laboratory investigations 


DISCUSSION 


made 


This complex then dissociates under specific but unknown con- 


Since three 


> The results corroborate the laboratory findings. In the mild classification 
type, clinical cures are almost 100 per cent. 
severe cases the percentages vary from 80 per cent to 90 per cent, depend- 


In the severe and moderately 


ing on different series. In three series of moderately severe cases, results 
were as follows 
cases (age eroups 16:4022). 15 failures—12% failures 
.C.C. and military personnel. 
87 cases (age ss 13 failures—15% failures 
Civilians. 
107 cases (age groups 10 to 47) ..........5s00.06. 18 failures—17% failures 
Civilians. 


46 failures—14% failures 
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In the severe type, results. were as follows: 


63. cases (ARE 1640 Za) failures—18% 
C.C.C. and military personnel. 


failures 


rans 47 cases (age groups 15 to 38) 
vs. Civilians. 
Civilians. 


Cases have been studied for eleven years, and while all have not been 
fully tabulated, they total several thousand. The majority which I have 
I speak only of clinical cures because | 
there is no way of knowing when the fungi have been completely eliminated | 


seen are naturally the mild type. 


from the integument. Reinfection from improper foot hygiene and prophy- 
lactic measures must be taken into account. It is difficult, too, to have pa- 
tients continue treatment after skin lesions have apparently healed. Mycotic 
elements may still be present and over-treatment with the oil is paramount. 
In dealing with this bland material we can do no harm. 

The percentage of failures in my hands, under intensive therapy, has been 
small, ranging approximately from 10 to 20 per cent. In the moderately 
severe and severe classified types, better results are attained by having the 
physician treat the patient, or, if not possible, by having him return at 
short intervals for supervision. Macerations and scales should be removed 
Vesicles and bullae must be opened and all possible necrotic skin should be — 
excised at each sitting. Dead skin stains yellow and thus serves as a guide 
for removal. It must be stressed that only when whale oil is in direct con- 


tact with the living infected skin, can we expect results. 
The causes for failures secured with whale oil can be readily analyzed 
and remedied. If we can rule out improper application of the medication, 


we may assume that we have not reached the fungi. A keratolytic may be 
indicated to peel off more epidermis so as to bring the mycotic elements 
into direct contact. After adequate desquamation, whale oil can again be 
applied. 

A second reason for failure may be poor local tissue resistance. High 
local resistance or low invading virulence should be manifest by the mild 
type of disease. Moderately severe or severe classified types would indicate 
fair or poor local defensive power or higher invading virulence. A bland 
fungistatic agent should be of more value in these cases than a strong 
fungicide which will injure the skin and further break down local resistance. 
Normally, the dermal organ is a good producer of antibodies. It is logical 
to assume that antimycotic ones are formed to combat infection. If they 
are present in sufficient quantity, healing should take place, but if lacking, 
the disease will continue. In summary, the degree of infection is predicated 
upon local defensive power, which probably depends upon high enzymatic 


resistance and sufficient antibody production. 
A third reason for failure is the presence of an allergic phenomenon. 
Treatment of dermatophytids, which are allergic in scope and contain no 
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infecting elements, will fail. The primary infected tissue should be treated. 


Clinically, whale oil is a good test to differentiate the so called “ids.” ¢ 


7 IMMUNOTHERAPY AS AN ADJUNCT TO WHALE OIL THERAPY 
The percentage of clinical cures with whale oil is high. The thought 
naturally occurred as to how we might increase the percentage of clinical 
cures and treat the failures of whale oil therapy. Where we have failed to 
reach the fungus, a keratolytic may be used and whale oil again applied. 


For this we have used Whitfield’s ointment. Sometimes this alone may be 
a sufficient to secure results. Again it should be emphasized that the primary 
focus or foci should be treated. 


The other reasons for failures may be considered all together, as they i 
involve basic principle in immunology and allergy. When foreign agents : 


invade the body, the organism may become (1) injured or destroyed, or if 

i it survives it may become (2) allergic or (3) immune." 
In the allergic individual there are cellular antibodies occurring in the 
tissues alone. In the immune person, antibodies are produced in greater 
quantities and appear in the blood stream, neutralizing antigens before they 

r reach the antibody-containing cells. It is thus conceived that allergy pre- 

cedes a state of immunity. However, immunity is not a static condition, and 
a person immune at one time may again become allergic, or the reverse 

may hold true. 

The dermal organ is a good producer of antibodies, in fact it manu- 
factures antibodies in greater number and more rapidly than any other 
organ. It is generally accepted that intense specific stimulation of the skin 
is sufficient to protect the entire organism. Intradermal injections of anti- 
gens elicit greater antibody response than subcutaneous inoculations, espe- 
cially with much smaller doses. 

Hypersensitiveness of the integument is encountered mostly in the deep 
inflammatory mycoses, although it may be present in superficial chronic 
lesions. According to Jadassohn, when allergy is strongly present, the 
fungi may be quickly destroyed. When it is of moderate intensity it . 
merely inhibits the hyphomycetes so that the growth may again progress 
as soon as local immunity subsides. Bloch* has shown in both animals and 
humans that once an individual recovers from a fungous disease, the entire 
skin surface, including areas that were not clinically infected, acquires a : 
state of allergy, as evidenced by a more rapid and less intense reaction to 
infection. Skin lesions heal because of locally developed immunity. 

Mycotic allergy may be explained on the usual immunological basis of 
cellular and humoral antibodies. Martenstein'* was able to demonstrate 
specific antibodies in the skin of guinea pigs sensitized to a fungus. Jessner : 
and Hoffman 
the growth of fungi. Sulzberger*' and Kerr showed by passive transfer 
methods, the presence of an antibody to trichophytin. This was confirmed 
later by Tomlinson”? and Henrici.* Extracts of Trichophytin, Microsporin, 
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IXpidermophytin and Favin can be used to demonstrate skin allergy 

gards their particular fungi. The trichophytin test represents a group 
reaction in the majority of cases for it is also positive in microsporic and 
epidermophytic infections. Sulzberger says that the hyphomycetes contain, 
in addition to the allergenic factors that are specific for each species, an al- 
lergic principle common to all. 

Trichophytin is both a diagnostic extract and an immunizing agent. In 
tradermal testing may be done with dilutions of 1:30 up to 1:500. Per- 
sonally, I prefer to start with dilutions of 1:100,000 (in cases suspected of 
marked allergy), and if negative, use serial dilutions of 1:10,000 contin- 
ing to 1:100, stopping whenever a positive reaction is secured. Caution is 
necessary to prevent provoking reactions in very sensitive patients. In 
cases Of marked allergy, local reactions may be excited. Generalized phe- 
no:nena can be instituted, such as various skin dermatoses, fever, lymphade- 
nopathy, asthma or even urticaria. The local skin test is either immediate 
or delayed (tuberculin-type). A positive test is not diagnostic unless other 
findings support a ‘mycotic infection. A negative test in an individual of 
proven fungous disease shows poor or absent immunity. This calls for 
intensive treatment. A negative test may be due to lack of time, in a case 
of recent infection, to develop allergy. 

The therapeutic value of fungous extracts is controversial.** Some au- 
thorities feel that their greatest usefulness is in the deep forms of 
mycotic infection and of generalized dermatoses, while their value is less 


in the superficial and eczemoid varieties, for there is generally no anti-— 
body formation in the latter types. However, I feel that with local ap-— 
plication of whale oil and intensive therapy with trichophytin, | can get | 
results in these resistant cases. 

Treatment, utilizing trichophytin extracts to produce antibodies, is based 
upon Hansel’s small dose, intradermal injection method. The dilution which : 
first produces a local reaction is used. Ina case of 1:100,000 dilution, o. 4 
c.c. can be given intradermally, and small increments such as .02 c.c. : 


may be given every other day. Later the next stronger dilution can 
be used. If a reaction occurs, as in other types of desensitization, we drop 
back to previous dosages. Sometimes when good results follow, I repeat 
the same dosage and omit increases. In a series of forty-six cases that 
were resistant to whale oil therapy alone, twenty-two were clinically cured 
by the use of whale oil plus trichophytin. In these cases we were either 
unable to reach the fungus by direct application of the oil or else there was 
poor skin antibody production. By stimulation of the skin, using tricho- — 
phytin antigen, clinical cures were elicited. 

With the combined treatment of whale oil and trichophytin (Hollister- 
Stier extract), cases unsuccessfully treated by whale oil alone are nar-— 
rowed. It should be mentioned that most of these cases showed some im- 
provement with the whale oil; however, the degree of response was not 
entirely satisfactory, and they did not go on to a clinical cure until tricho- 
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phytin was given. A two-month trial period of whale oil alone is used. 
If progress is steady, even though slow, we continue to go along with just 
the oil. However, if the case response is poor or static, we consider it a 
failure and give trichophytin too. The combined therapy is also given a 
two-month trial period. The same criteria are used to judge the efficacy of 
this treatment as were set up for the oil alone. 

Because of my experience with the use of autoserotherapy in other al- 
lergic manifestations, I decided to try it in cases resistant to whale oil-tri- 
chophytin therapy. The benefits of autohemotherapy or autoserotherapy are 
based upon the principle that small quantities of the antigen are present in 
the blood and will stimulate systemic production of specific antibodies. We 
know that in epidermophytosis, fungi and their metabolites can get into the 
blood stream. Spread has been shown to be hematogenous. Therefore, | 
felt that the “proper antigen” would be in the blood stream. | decided to 
try this treatment. 

Ten or twenty cubic centimeters of whole blood are drawn and_ the 
serum extracted. Centrifying may be used to accomplish this. A simple 
method is to collect the blood in a sterile vial, allow it to clot in the refrigera- 
tor, then remove the serum and place in another sterile vial. It should al- 
ways be kept in the refrigerator. 

It is preferable to draw blood when the patient’s disease is most active. 
In this way we can feel certain that the “proper antigen” should be present 
in the blood stream in adequate amount for antibody stimulation. 

Injections are started with 0.1 c.c. doses and increased to 0.2 c.c., all being 
given intradermally every other day. Four injections are given in the 
same skin site, then a new site is chosen for the next four and so on. If 
case response is slow, double sites are injected simultaneously. 

Twenty-four cases that did not respond to the combined whale oil—tri- 
chophytin—were treated by the combined whale oil—autoserum treatment. 
At this point it might be asked why we continue to use the oil when cases 
were not clinically cured by its administration. As shown previously, 
when trichophytin was used, we did get, in most cases, evidence of fungi- 
static activity. There was some clearing of lesions and clinical improvement, 
but we did not get clinical cures. Therefore we felt that we would con- 
tinue to use the oil along with the trichophytin, and again now with the 
autoserum, because we did have some results which we wished to hold. 
The idea was to prevent losing any of our fungistatic gains until fungicidal 
antibodies could be produced in sufficient amounts to eradicate the mycotic 
foci. In a very few cases where the whale oil seemed to have no effect, 
we discontinued using it. Eighteen patients responded of the twenty-four 
treated by the combined whale oil—autoserum treatment. 

Results using the above method are superior to the whale oil—trichophy- 
tin treatment. Eighteen cases that did not respond to the latter therapy 
cleared with the autoserum. Of the six that did not show results, two were 
not affected by whale oil alone either. The failures noted by the auto- 
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serum treatment may be due to lack of “proper antigen” in the blood stream 
or failure to manufacture antibodies. >, 

A series of twenty-six cases that did not respond to whale oil alone was _ 
studied. When whale oil was combined with autoserum, twenty-four clin- — 
ically healed. These results are superior to trichophytin therapy. : 

In using autoserotherapy, there are definite advantages over trichophy- . 
tin. No local or systemic reactions are seen. Evidently a difference exists 
between the “proper antigen” and trichophytin extracts. The latter repre- 
sents a group reaction, evidently a group antigen common to different spe 
cies. The “proper antigen” is probably specie specific. Peck’? and Da 
onseca have prepared trichophytin extracts in which no skin test principle 
could be shown, but were very effective in producing quick sno ll 
of patients. They also showed that their extracts produce no local or | 
systemic reactions. Whether their antigen or antigens are similar to, or — 


the same as, the blood antigen or antigens which | use, is interesting to — 


speculate about. 


SUMMARY | 


Right whale oil of the species Baloena mysticetus was tested experimen- 
tally in the treatment of epidermophytosis. Both crude and refined varieties | 
showed marked healing effects. Sperm oil and sperm wax were failures. 
Refined Right whale oil was the agent of choice, due to its less a. 
odor. In practice, the odor is masked by adding oil of cassia and oil of © 
cloves, both of which possess some fungicidal activity. I do not feel that 
the addition of these oils deters in any way from the action of the whale =a 

Laboratory evidence shows the oil to possess marked fungistatic activity — 
against all types of fungi tested. Clinically these results are borne out, in — 
mild cases results being about 100 per cent effective. 

In the moderately severe and severe types of infection, 80 to 90 per 
cent of cases are clinically cured. Many of these patients have resisted 
all accepted methods of therapy. For the 10 and 20 per cent of failures 
resulting from whale oil treatment, immunotherapy was tried, combining _ 
it with the whale oil. Whale oil was continued because in most cases there — 
Was some amelioration of the disease, either in lesser or greater amount. 

In a few cases where there was no apparent effect, it was discontinued. 
However, the majority of patients not clinically cured by the oil gave some 
evidence of inhibition which we did not wish to lose while waiting for 
antibody production against the hyphomycetes. ; 

Trichophytin injections given intradermally were combined with the oil 
in cases not clinically cured with the latter alone. In forty-six patients 
treated, about 50 per cent went on to a cure. In using trichophytin, we are | 
dealing with an antigen common to different fungi. 4- 

Autoserum injections, combined with whale oil locally, were given in- 
tradermally to patients resistant to trichophytin-whale oil treatment. 
Eighteen of twenty-four cases so treated, cleared. In twenty-six patients 
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resistant to local oil therapy, twenty-four responded to combined autosero- 
therapy. These results are superior to those of trichophytin. In using 
autogenous serum, | feel that we are dealing with species specific antigens 
which produce homologous antibody, Autoserum is the treatment of choice 
in stubborn mycotic lesions. 

Acknowledgment is made for the laboratory testing of whale oil and the various 
strains of fungi tested. This work was performed by Dr. Eugene R. L. Gaughran 
of Rutgers University Department of Bacteriology in 1947. 
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NASAL PYRIBENZAMINE FOR RELIEF OF HAY FEVER 


MICHAEL ZELLER, M.D., F.A.C.A. 
Chicago, Illinois 


Tue value of Pyribenzamine and similar drugs in the treatment of | 
hay fever has been fully established clinically. These preparations, how- — 
ever, present undesirable side effects in a substantial proportion of © 
cases, manifested by dizziness, disorientation, nausea, vomiting, headaches, 
dryness of the mouth, and mental confusion. The drowsiness interferes 
with routine activity, and the confusion and disorientation has led to | 
a number of accidents of serious nature. It occurred to us that the local — 
nasal use of Pyribenzamine would require smaller amounts of the drug — 
affording relief of hay fever, and at the same time avoid unpleasant 
and disagreeable side effects. 

Preparation of various concentrations of Pyribenzamine from 0.5 per — 
cent to 5 per cent were made in normal saline and used experimentally — 
to determine the most practical strength solution adaptable for this pur- _ 
pose. It was ascertained that the 1 per cent solution was the most effec- 
tive therapeutically without producing the usual side effects. Concentra-_ 
tions less than 1 per cent often failed to relieve hay fever symptoms 
sufficiently, whereas solutions stronger than 1 per cent produced objec- 
tionable pharyngeal burning. In addition, the 4 per cent and 5 per cent — 
solutions resulted not only in unpleasant burning of the nasopharynx, but 
were accompanied also by side effects as seen with oral administration — 
of the drug. A 1 per cent solution contains 0.65 mg. per minim of the drug. | 

The 1 per cent solution in doses of two or three drops in the nose 
was, therefore, decided upon and used in sixty-two cases of ragweed 
hay fever. Of these, twenty-three had also used Pyribenzamine orally _ 
during the 1946 and 1947 ragweed pollen seasons. The twenty-three 
cases using both forms of the drug alternated the use of nasal and 
oral medication on different days, and the same days, to evaluate the — 
effects. There were two cases which were not relieved by either the | 
oral or nasal medication. The remainder, of which there were twenty- _ 


one, preferred the nasal use of Pyribenzamine for the following reasons: | 


Speed of action—four to ten minutes. 
Duration of relief—four to thirty-six hours. 
Degree of relief more complete (approaching 100 per cent). - 


4. Side effects—none, except slight nasal pharyngeal burning noted 
with any nose medication, and relieved by drinking cold water. 


The thirty-three cases treated with pollen injections plus nasal medi- — 
cation could not offer a comparison with the oral route, but obtained 
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relief comparable to the group already described. All but six of the entire 
group of sixty-two cases were treated hypodermically with pollen prep- 
-arations. The six not receiving pollen, and representing a small group, 
seemed to be as effectively relieved as the pollen-treated group. Two ® 


Of particular interest is the group complicated by asthma during and 
_ following the pollen season of 1946. This comprised eleven patients treated 
also in the 1947 ragweed season, during which three had asthma. 


SUM MARY 


Pyribenzamine, in a 1 per cent solution used as nasal drops, provides 
effective relief of hay fever without objectionable side effects, which, at 
a times, have been disastrous. Further, its action used in this manner 
is more rapid and offers more complete relief of symptoms than does { 


_ the oral preparation. 


SYNTHETIC ANTIHISTAMINIC DRUGS 
(Continued from Page 90) 


parison was made against one lethal dose. The relative order of efficacy P| 
was the same by both methods. 


3. Results in two of three series of antianaphylactic experiments in guinea 


pigs, in which a drug with a higher antihistamine index was compared with 
one of lower activity, followed the pattern shown in the histamine studies. 

4. Variations in the ability of these drugs to reduce histamine wheals 
in the human skin were comparable to differences observed in guinea pig 


5. Clinical differences between the six drugs tend to parallel experimental 
_ differences, but not necessarily in the same proportion. 
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PERIARTERITIS NODOSA 


_ J. FRANK HARRIS, and CLARENCE L. LAWS, M.LD., F.A.C.A. 
4 Atlanta, Georgia 


l \ S medical investigation progresses, it is becoming apparent that an 


imposing list of symptom complexes may be “allergic diseases.”  Fre- 
quently, undiagnosed disease has simply been termed an “allergic condi- 
tion,” and too often the reasons for claiming a given disease as one due 
to allergic causes have been frank speculation. Such diseases as rheu- 
matic fever, acute glomerulonephritis, and periarteritis nodosa have been 
classified by certain authors as allergic in nature. 

Some classification of the term “allergy” as applied to these diseases 
should be attempted. Basically, the term ‘“‘allergy” can mean only a reac- 
tion of antigen and antibody. A classic example is the Arthus phenomenon. 
Subcutaneous injections of a foreign serum into the test animal at frequent 
intervals produces a state of sensitization. Subsequent intradermal in- 
jection of the antigen in the sensitized animal causes, first, marked inflam- 
mation at the site of injection, followed by perivascular infiltration, fibro- 
noid degeneration and finally, necrosis. 

It is the purpose of this paper to examine the clinical and experimental 
evidence in claiming periarteritis nodosa as a disease due to allergy. Kuss- 
mal and Maier first described the disease in 1866 as an inflammation of the 
smaller arteries. In the intervening years, some 400 cases have been 
reported, most of which were not diagnosed antemortem. Various theories 
were advanced to establish the causative agent for the unusual disease, in- 
cluding infections, syphilis and so-called toxic reactions. It was not until 
1925 that Gruber postulated that periarteritis nodosa might be due to anti- 
gen antibody reaction. lollowing this publication, Vaubel in 1932 and 
Masugi and Sato in 1934 reported their results of vascular damage in rab- 
bits which had been given large doses of horse serum. These authors 
were attempting to determine the etiology of rheumatic fever and glomeru- 
lonephritis, but their results showed primarily extensive vascular damage 
resembling that found in periarteritis nodosa. Rich, in 1942, reported a 
series of four cases which had come to autopsy following serum sickness, 
presumably due to a hypersensitivity to sulfonamides. All exhibited le- 
sions resembling periarteritis nodosa; and with this incentive, studies were 
carried out on rabbits sensitized to horse serum. The animals were given 
purified serum, 10 c.c. kg., and within five days hypersensitivity could be 
demonstrated by the intradermal injection of 0.1 c.c. of the serum. The 
rabbits were sacrificed after about thirty days, and all stages of periarteri- 
tis nodosa could be demonstrated in the vessels of the heart, lung, testes 
and liver. Rich concluded that periarteritis nodosa is a manifestation of 
the anaphylactic type of hypersensitivity, that various types of sensitizing 
antigens are responsible for periarteritis nodosa in man, and that there is 
danger in continued administration of sulfonamides or foreign serum after 
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a hypersensitive reaction has occurred. This is the most complete work 
which has been published in the experimental production of the disease 
and would seem to establish a definite etiology. However, in 1946, Logue 
_and Mullins reported a series of eleven cases in whom they state the cau- 
_ sative agent is unknown. None of the patients had received sulfonamides or 
other known sensitizing agents, with one exception. This was a thirty-one- 
year-old male who had been given yellow fever vaccine in March, 1942, and 
_ in October of the same year developed symptoms. 


If periarteritis nodosa is to be classified as an allergic disease, certain 
criteria must be met in its pathology. Anaphylactoid hypersensitivity pro- 
duces the following tissue changes: 


1. Perivascular infiltration with a fair percentage of eosinophiles and 
polymorphonuclear cells. 
2. Edema of the vascular wall. 


3. Fibrinoid necrosis (most important). ee 7 

4. Blood eosinophilia (variable). 

We are fortunate in having some slides from the Department of Medi- 
cine of Emory University School of Medicine which demonstrate the vari- 
ous stages of these processes and illustrate how closely the pattern follows 
that of the hypersensitive state. 

The acute stage of periarteritis nodosa manifests itself pathologically by 
an acute inflammatory infiltration which may reach both intima, media, and 
adventitia. Often there is more involvement on one side of the vessel wall 
than the other; this phenomenon of “segmental involvement” is character- 
_ istic of periarteritis nodosa. As the process continues, actual infarction of 


the vessel wall may take place, and, in turn, this may lead to aneurysmal 
formation. Thrombosis and occlusion of the vessel lumen ensues as a 


The symptomatology may be briefly considered. Obviously, the stage of 
the disease and the vessels involved are responsible for any manifest symp- 


affected, they may be protean. Bohrod has summarized the situation ade- 


quately as follows: 

1. Symptoms of the inflammatory state—intermittent fever, leukocyto- 
aa sis, increased sedimentation rate, cachexia. 
2. Symptoms at site of involvement. 
3, Symptoms of nonvascular accompaniments—nephritis, liver necrosis, 

granulomas. 

4, Symptoms related to complications, such as infarcation, rupture of 
aneurysm, et cetera. 


Certain portions of the vascular system are more frequently involved 
than others. Primarily, the disease affects the medium-sized vessels, 
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rarely the large arteries or arterioles. The heart, kidneys, gall bladder and 
testes are most often attacked, with symptoms pointing to these organs as 
a principal complaint. 
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The diagnosis is difficult and has been made only occasionally before 
death. Pulsating nodules are diagnostic but occur in a fairly small ae 
of cases. They may be found in the skin and retinal arteries when present. — 
3iopsies are significant only if positive. LEosinophilia may occur in about a 
third of the cases. It is not a constant finding and seems to be related to 
the acute exacerbations of the disease. It is interesting that in Rackemann’s 
series of 229 reviewed cases, nineteen had asthma. These asthmatic pa-— 
tients had a very high blood eosinophilia, ranging from 35 per cent to — 
85 per cent. It was stressed that any patient with asthma, high eosino- 
philia and pain and numbness of the extremities should be suspected of | 
having periarteritis nodosa. 

Periarteritis nodosa usually has a gradual onset with a duration of 
months or even years. Remission and relapses are common, and probably | 
5 to 10 per cent recover completely. With better diagnoses, this rate of | 
recovery will increase. a4 

The recent literature has emphasized the occurrence of periarteritis — 
nodosa lesions following serum sickness. While the symptoms of serum — 
sickness result from damage to the capillaries and lymph channels, the | 
pathological reaction appears to be identical with that found in periarteritis 
nodosa. The nature of the structures involved makes the reactions in 
serum sickness a reversible one, with ultimate recovery the rule and the 
residual damage to the affected areas not too serious. This same process, 
involving the medium-sized arteries, often is irreversible, with permanent s 
damage to the tissues supplied by the affected vessels. It thus appears that 
the two diseases, periarteritis nodosa and serum sickness, are identical — 
processes affecting different areas of the vascular system. Serum sickness _ 
is recognized as a true antigen-antibody reaction, and the analogy drawn — 
would necessarily place periarteritis nodosa in the same category. 

The number of cases of periarteritis nodosa reported has increased 
steadily during the last ten years. This could be due to more careful and 
accurate diagnosis, or there might be some connection with the tremendous 
strides made in chemotherapy during the past decade. The antigenicity of 
the sulfonamides has been proved. The mechanism involved is one of 
hapten formation from sulfonamide plus body protein. The sensitizing 
properties of penicillin are quite well known, and the literature contains 
case reports involving penicillin in serum sickness. As far as we know, _ 
there have been no reported cases of periarteritis nodosa following the ad- 
ministration of penicillin, but our contention is. that any substance which 
can produce an allergic reaction is a potential cause of periarteritis nodosa _ 
in the susceptible patient. 


These assumptions may have a particular significance for this siti: 
(Continued on Page 112) 
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SEPARATION BY MEANS OF AMMONIUM SALTS OF THE 
BODY-ANTIGEN REACTION FROM THE RESPONSE 
OF THE SMOOTH MUSCLE 


A. J. WEIL, M.D., F.A.C.A., and E. ROSE 


Pearl River, N. Y. 


B Y serendipity we found that ammonium sulfate inhibits the effect of 
histamine upon the isolated gut of the guinea pig and also the reaction of 
the ileum of sensitized pigs to the homologous antigen. Though for 
extraneous reasons the investigation remains not as complete as may be 
desired, the data appear to be interesting enough to merit communication. 


MATERIALS AND METHODS 

lor tests with histamine and other drugs, the isolated ileums of guinea 
pigs were used. 

lor tests with anaphylactically sensitized guinea pigs, animals were either 
injected about forty-eight hours before test with 2 to 3 ml. of the cor- 
responding rabbit immune sera, or guinea pigs were used which had 
been actively sensitized about three weeks before the test by small sub- 
cutaneous injections of the respective antigen. 

As antigens, either whole unpreserved normal horse serum or a 
solution of granulated commercial (crude) pepsin was employed. For 
reasons which will presently become clear, the use of material containing 
more than one antigen was advantageous to our purpose. Horse serum 
harbors a number of protein antigens. The crude pepsin contains at 
least two antigens, namely, one corresponding in its specificity to antigen 
contained in pig serum, and another one of unknown nature, of which 
it can only be said that it is not antigenically related to material con- 
tained in the serum or in extracts from muscle or dander of hogs; as tests 
with a crystalline pepsin* of porcine origin have shown, it is also not 
identical with the enzyme itself. 

Tests were made in a small Dale apparatus of typical construction. 
The bath in which strips of ileum of approximately 2 cm. in length were 
suspended had a capacity of 80 ml. From this, concentrations can be 
easily calculated from the data given in the following paragraphs. The 
bathing fluid was Ringer-Locke solution, and the same medium was 
used for making dilutions of the agents employed in the test. 

RESULTS 

The following ammonium salts were employed: the chloride, sulfate, 
and lactate. The corresponding sodium salts did not have similar effects. 
Therefore it appears that the effective part of the salts is the ammonium 
ion. Relatively high concentrations are needed; they are in the order of 


From the Lederle Laboratories Division, American Cyanamid Company, Pearl River, N. Y. 

Present address of Dr. Weil: Bronx Hospital, New York 56, N. Y. 

*The crystalline pepsin was obtained from Dr. Klarmann of Lehn and Fink Products Corpora- 
tion, Bloomfield, New Jersey. 
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1/40 to 1/10 molarity. The inhibition can be removed by washing, as — 
can be seen from Figure 1. There is some difference in the behavior of | 
the different ammonium salts, in that the time needed for removal by wash- — 
ing varies. Ammonium sulfate or chloride can be removed by a single 


Fig. 1. Illustration of inhibition of histamine by ammonium salts. Each interruption of 
the tracing signifies three washings, which take one to two minutes of time. 

Arrow (1) 8.0 M/1 ammonium sulfate. (2) 1.0 X 10-5 histamine diphosphate. (3) histamine 
asin (2). (4) 8.0 M/1 ammonium lactate. (5) through (9) histamine as in (2). : 

It will be seen that ammonium sulfate is removed by one set of washings, whereas ammonium 
lactate is only gradually washed out. : 


sequence of three washings, whereas more repeated washings, or an inter-_ 
val of about five minutes between the second and third washings, are” 


needed in order to make the effect of ammonium lactate disappear. 


The inhibition is relatively independent of the dosage of histamine. The 


same amounts of ammonium salt inhibits an approximately 50 per cent 
maximal contraction as obtained by concentrations of histamine of 1. 0x 
10° and concentrations 1,000 times higher. 


Acetylcholine is also antagonized, though slightly higher concentrations _ 
of ammonium salt are needed, and, correspondingly, the inhibition is more 


easily removed by washing. 


The contraction of the isolated gut of the sensitized guinea pig on 
addition of the homologous antigen to the bath is inhibited by ammonium 
salts in the same concentration as are effective for histamine and acetyl- 
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choline. This inhibition does not affect the combination of antigen and 
antibody, as could be shown by the following experiments : 

In preliminary tests the dose of antigen is determined which completely 
desensitizes a strip of ileum, as demonstrable by the lack of reaction to a 


3 % 


Fig. 2. Left tracing.—Arrow (1) 0.1 ml hog serum. Then, after three washings: (2) 0.1 ml 
hog serum. (3) 0.01 g crude pepsin in Locke’s solution. 

Right tracing—Arrow (1) 8.0 M/1 ammonium sulfate. (2) 0.1 ml hog serum. Then, after 
three washings: (3) 0.1 ml hog serum. (4) 0.01 g crude pepsin in Locke’s solution. 


second dose of antigen. If a similar experiment is made after addition 
of ammonium salt to the bath, the first dose of antigen does not cause 
contraction, but desensitization is nevertheless obtained. When the prep- 
aration is washed to the point where the ammonium effect has vanished, 
and a second dose of antigen is introduced, no contraction can be elicited, 
though the contractibility of the preparations is fully restored, as can 
be seen from the subsequent addition of histamine or acetylcholine to the 
bath, which cause prompt contraction. 


The evidence becomes still more convincing in the second type of 
experiment. In the strip of a guinea pig sensitized to a complex antigen, 
desensitization is obtained only against the first antigen introduced. For 
instance, the completely desensitizing dose of hog serum for the ileum 
of a guinea pig sensitized to crude pepsin was determined; after washing, 
a second dose of hog serum does not cause contraction, but the strip 
remains reactive to the additional antigen contained in the pepsin prepara- 
tion, as can be shown by its reactivity to dissolved pepsin. The same 
experiment is then repeated, except that ammonium salt is added to the 
bath about a half a minute before the hog serum is added for the first 
time. No contraction is seen. The preparation is suitably washed and 
hog serum is introduced for the second time. Again no contraction is 
observed. That this is due to desensitization and not to a persistent 
effect of the ammonium salt becomes clear when crude pepsin is added. 
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Maximal contraction promptly occurs, thus demonstrating that anaphylac- 

tic reactibility per se has not been disturbed by the contact with ammonium _ 
salt. An experiment of this kind is reproduced in Figure 2. 


A similar sequence of events can be shown with guinea pigs or a 
to whole horse serum. Desensitization to one of the antigens, for 
instance, by employing a -water-insoluble globulin fraction,** can be — 
obtained regardless of whether or not desensitization is inhibited by am- 
monium salt; and the restoration of anaphylactic reactivity and mo 
desensitization can be demonstrated, after suitable washing, by first adding — 
again the globulin (no contraction) and then whole serum (prompt con- _ 
traction). 


Ammonium salts in vivo are rather toxic, and concentrations effective 
for suppressing histamine and anaphylactic reactions are on the border-_ 
line of the lethal concentration. Such concentrations also cause strong 
local reactions when introduced subcutaneously and intraperitoneally.— 
Thus, this method cannot be adapted to experimentation in the living | 
animal. 


Histaminic and anaphylactic reactions can be suppressed by _— 
agents. Arginin, histidin and cystein have been found to antagonize the 
effect of histamine,?> and so do substances such as urethane. More . 
8 


cently, a new group of antihistaminic drugs has been discovered.* 

Ammonium salts may be added to this list. It appears, however, 
that the various agents differ greatly in their mode of action. This. 
becomes obvious if the concentrations needed for the suppression of hista- 
mine reactions are considered. One molecule of some of the new anti- 
histaminic drugs will antagonize the effect of up to 100 molecules of 
histamine on the isolated guinea pig ileum®7®; with others, the ratio is 
about one to one’; about forty molecules of arginin are needed in order 
to suppress the effect of one molecule of histamine; and the ratios of 
urethane and of ammonium salts are still higher, as evidenced from previ- 
ous data® and in this report. Also, ammonium salts antagonize acetyl- 
choline, whereas only some of the new antihistaminics of the ethylenedia- 

mine group have this ability.*°%?° 


At the present preliminary state of the investigation of ammonium salts, — 
it would be futile to speculate upon the mechanism by which they act. — 
Ammonium salts appear to be promising tools for the investigation of 
the mechanism of anaphylactic reaction. Like urethane,’ they do not 
suppress the combination of antigen and antibody, as evidenced by the 
observation that desensitization can be obtained without contraction of 
the smooth muscle fibers. The possibility of removing the agent by wash- 
ing is likely to be a circumstance favorable for the women needed further 


**Received through the courtesy of Dr. M. Heidelberger. 
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investigation of the problem of why the combination of antibody and anti- : 


gen should have such powerful pathological effects. 
SUM MARY 


Ammonium salts in concentrations in the order of 1/10 molarity sup- 


press the contraction of the isolated ileum of the guinea pig as caused 
7 by histamine, acetylcholine, and the anaphylactic contraction of the gut 
of the sensitized guinea pig. The effect can be removed by washing. 2 
-Ammonium salts do not affect the combining of antibody and antigen, & 
as evidenced by the fact that desensitization can be obtained in their pres- 

ence. 
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Of the recorded cases, over 20 per cent have had a history of some allergic 
manifestation. The ease of evoking the antigen-antibody response in these 
people should encourage caution in the administration of substances which 
have such high potential antigenic properties. 


SUMMARY 
1. There are many diseases of indefinite etiology which present many 
suggestive factors indicating that the basic allergic reaction is involved. z 
2. The best proof, on clinical and experimental grounds, seems to be 
in the case of periarteritis nodosa. 


REFERENCES 
. Clark and Kaplin: Arch. Path., 34:458, 1937. 7 


. Logue and Mullins: Ann. Int. Med., 24:11-26, 1946. 

Rackemann and Greene: Tr. A. Am. Physicians, 54:112, 1939. 

Rich: Bull. Johns Hopkins Hosp., 71:123, 1942. 

Rich and Gregory: Bull. Johns Hopkins Hosp., 72 :05-68, 1943. 


384 Peachtree Street N.E. 
ANNALS OF ALLERGY 


a 


EVALUATION OF THERAPEUTIC SUBSTANCES EMPLOYED FOR THE 
RELIEF OF BRONCHOSPASM 
III. Anticholinergic Agents 


JOHN F. BEAKEY, M.D., ELLIOTT BRESNICK, M.D., LEON LEVINSON, M.D. 
and MAURICE S. SEGAL, M.D., F.A.C.A. 


Boston, Massachusetts 


Ix HAS been the opinion of many investigators that bronchial asthma may rep- 
resent an imbalance of the autonomic nervous system. In 1909, Eppinger and Hess,® 
in developing their theory of vagotonia, included bronchial asthma as an example 
of “pathological vagotonia.” This concept persists and has given rise to considerable 
conjecture in various quarters. We have previously discussed the historical aspects 
of this theory.%.9 

If bronchial asthma is due to an overactivity of the cholinergic apparatus, then 
it should respond most satisfactorily to treatment with drugs which block the action 
of these nerves. In this report we will describe the results obtained by testing the 
efficacy of various anticholinergic agents in protecting against dyspnea and broncho- 
spasm artificially induced in human subjects with histamine and acetyl-beta-methyl- 
choline administered intravenously and as an aerosol. 

The classic agents which inhibit the action of cholinergic nerves of the post- 
ganglionic type are alkaloids of the belladonna group. There are various synthetic — 
substances of the ergot family and other laboratory curiosities which exhibit similar 
parasympatholytic activity, but in practice the belladonna alkaloids furnish the 
optimum drugs of this class. This group of alkaloids consists in the main of two, 
hyoscine and hyoscyamine. Both of these alkaloids are salts of a complex organic 
acid, tropic acid, with a complex base, tropine in the case of hyoscyamine, and sco- 
pine in the case of hyoscine. The two bases differ only in the presence of an 
oxygen bridge between two adjacent cargon atoms.° 

Each of the alkaloids exists in nature in dextro-rotatory and levo-rotatory — 
forms. In each case it is predominantly the levo-rotatory form that is pharmacolog- 
ically active, the dextro-rotatory isomers being largely or totally inert. Atropine, as 
clinically available, consists of a racemic mixture of levo- and dextro-hyoscyamine. 
Most of its action on the autonomic nervous system is due to the contained 
levo-hyoscyamine. Scopolamine consists almost completely of levo-hyoscine. 
There is a drug, atroscine, consisting of racemic hyoscine, which is the 
proper analogue for atropine; it is not used clinically. There is also a large 
family of synthetic derivatives or imitations of these alkaloids containing various 
bases and acids in similar linkage which mimic the action of the belladonna group. 
We have limited this study to the use of the two common clinically available alka- _ 
loids, atropine (racemic hyoscyamine) and scopolamine (levo-hyoscine).* In order 
to compare the effects of hyoscine and hyoscyamine directly we have also made use 
of a preparation of mixed belladonna alkaloids which has been assayed in terms 
of levo-hyoscyamine only (Bellafoline-Sandoz).** 


TECH NIQUE 
The historical development and technique of assay in man of these and other — 
agents, new or old, employed in the management of bronchial asthma, have pre- 


From the Department of Inhalation Therapy, Boston City Hospital, and the Department of 
Medicine, Tufts College Medical School. This paper was presented in part at a meeting of 
the Boston Chapter of the American Federation for Clinical Research, May 17, 1948. Dr. 
Beakey is a Fellow in Medicine, Dr. Bresnick is a Charlton Resez arch Feilow in Medicine, 
Dr. Levinson is an Assistant in Medicine, Tufts College Medical School, and Dr. Segal is 
Director of the Department of Inhalation Therapy, Boston City Hospital, and Assistant Pro- 
fessor of Medicine, Tufts College Medical School. 

*Kindly supplied through the courtesy of Hoffman-LaRoche, Inc., Nutley, New Jersey. 
**Kindly supplied throug’ th the courtesy of Sandoz Chemical Works, Inc., New York, N. Y. 
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viously been reported.*» In brief, protection studies consist of observations of the 
decrease in vital capacity produced by repeated administration of a suitable bron- 
chospastic agent (in this report, histaminet or acetyl-beta-methycholinet) before 


ATROPINE SULFATE 


0.6 MGM, Iv 
---HISTAMINE (3 TRIALS) 


—MECHOLYL (5 TRIALS) 


% PROTECTION 


\ 2 3 4 5 6 
HOURS P PROTECTING DRUG 


Fig. 1. The protecting capacity of atropine sulfate, 0.6 mg. 
given intravenously, against the bronchospastic effects of intra- 
venous histamine and Mecholyl. 


and after administration of the therapeutic agent in question. The degree of pro- 


hal tection afforded by the therapeutic agent is described in terms of the following 


C—E 
P= — — X 100, 


_ where P is the degree of protection in per cent, C the control drop in vital capacity 
- occurring after administration of the bronchospastic substance before the protect- 
ing drug is given, and E the drop similarly produced at any time after the protecting 
: agent has been administered. The many points which make up any one curve are 
f derived according to this protection equation and represent the average of several 


RESULTS 
The protecting effect of atropine sulfate, the most commonly used anticholinergic 
drug in a dose of 0.6 mg. given intravenously, is depicted in Figure 1. Atropine, in 
the dose administered, is capable of protecting a susceptible individual against the 
effects of subsequent doses of intravenous Mecholyl to an almost complete de- 
gree (80 per cent or higher) for a period of approximately two hours. Significant 
or 40 per cent protection continues for four hours after atropine has been given. 
‘ The bronchospastic effects of intravenous histamine are, however, little reduced by 

atropine. 

_ Bellafoline, a mixture of total levo-rotatory belladonna alkaloids, has been in- 
vestigated in considerably more detail. After intravenous injection of 0.5 mg. of 


+Kindly supplied through the courtesy of Abbott Laboratories, North Chicago, Illinois. 
tKindly supplied = the courtesy of Merck and Company, Rahway, New Jersey 
- (Mecholyl Chloride), and hereinafter referred to simply as Mecholyl. 
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Bellafoline, the bronchospastic effects of intravenous administration of Mecholyl are — 
inhibited to an even greater degree than following the administration of a similar — 
dose of atropine (Fig. 2). Such superiority of the levo-rotatory preparation over — 


100! BELLAFOLINE (L-HYOSCYAMINE) 
0.5 MGM. LV. 
---HISTAMINE IV. (4 TRIALS) 
—MECHOLYL IV. (4TRIALS) 
—--MECHOLYL AER.(4 TRIALS) 
4 
\ 
\ 
S \ 
a2 4 \, 
\ 
is s@ ~ 
T T T T T | T | | 
! 2 3 4 5 6 


HOURS P PROTECTING DRUG 


Fig. 2.. The protecting capacity of Bellafoline, 0.5 mg. given intravenously, 
against the bronchospastic effects of intravenous histamine and of intra- 
venous and aeroso! Mecholyl. 


BELLAF OLINE (™L-HYOSC YAMINE) 


0.5 MGM PO... 
---HISTAMINE (3 TRIALS) 
—MECHOLYL (4 TRIALS) 


7 PROTECTION 
w 
| 


‘ HOURS P PROTECTING DRUG 
Fig. 3. The protecting capacity of Bellafoline, 0.5 mg. 
given by mouth against the bronchospastic effects of intra- 
venous histamine and Mecholyl. 


the racemic mixture is, of course, predictable. Essentially complete protection per- | 
sists for a period of three hours, and significant, or 40 per cent, protection persists — 
for a period of at least six hours, the maximum duration of these experiments. 
The bronchospastic effects of intravenous histamine are not affected by Bellafoline, 
as was similarly observed with atropine. These results, derived from many 
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experiments, differ from those reported by Curry, 
study. 
The effectiveness of intravenous Bellafoline against intravenous Mecholyl led us 


which were based on a single 


BELLAFOLINE 
005 % AEROSOL 
---MECHOLYL  (STRIALS) 
—MECHOLYL AEROSOL (4 TRIALS) 


PROTECTION 


| 2 3 4 5 6 
HOURS P PROTECTING DRUG 


Fig. 4. The protecting capacity of Bellafoline, 0.05 per cent 
given as an aerosol, against the bronchospastic effects of in- be 
travenous and aerosol Mecholyl. The dose of Bellafoline was 

six deep inhalations of the mist produced from this solution 

by the Vaponefrin nebulizer. 


SCOPOLAMINE ( L- 
0.3MGM. 
=--HISTAMINE LV. (5 
—MECHOLYL LV. (4 TRIALS) 


—--MECHOLYL AER(4 TRIALS) 


% PROTECTION 


_ 
\ 2 3 4 5 6 

HOURS P PROTECTING DRUG 


e 
Fig. 5. The protecting capacity of scopolamine, 0.3 mg. given 
against the bronchospastic effects of intravenous 
histamine and of intravenous and aerosol Mecholyl. . 


to investigate its protective capacity after oral and aerosol administration. The 
results of these studies are shown in Figures 3 and 4. Orally administered Bella- 
foline (0.5 mg.), the same dose as used by vein, is less active, but it still protects 
against the effects of intravenous Mecholyl for a period of three hours, after a 
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one-hour latent period presumably denoting the delay incident to absorption. When 
administered as an aerosol, Bellafoline has little or no protecting action against 


— SCOPOLAMINE (L-HYOSCINE) 
0.6 MGM. P.O. 
J ---HISTAMINE (2 TRIALS) 
— MECHOLYL ( 4 TRIALS ) 
4 
50=— 
x 
a 
2 3 4 6 
HOURS P PROTECTING DRUG 
7 Fig. 6. The protecting effect of scopolamine, 0.6 mg. given | 
4 _ by mouth, against the bronchospastic effects of intravenous his- 


tamine and Mecholyl. 


altered by administering the bronchospastic agent as an aerosol as well, it is found 
that aerosol Bellafoline will protect against aerosol Mecholyl for almost two hours. 
Intravenous Bellafoline protects against aerosol Mecholyl for three and one-half 
hours (Fig. 2). The disparity in results obtained by the use of the same drugs 
via different routes will be discussed below. 

Scopolamine represents the other major belladonna alkaloid, levo-hyoscine. Re- 
sults obtained with this preparation are depicted in Figures 5, 6, and 7. An 
exactly comparable dose of scopolamine could not be employed in these experi- 
ments because of its pronounced sedative side reactions. Like the other drugs 
scopolamine has no significant protecting action against histamine. Its protecting 
ability against Mecholyl approximates that of atropine (a given amount of sco- 
polamine contains roughly twice as much of the active levo-rotatory alkaloid 
as does the same amount of atropine). When administered subcutaneously in a 
dose of 0.3 mg., scopolamine protects against intravenous Mecholyl almost com- 
pletely for two hours and to a significant degree for a total of three and one- 
half hours. The protecting ability of subcutaneous scopolamine against aerosol 
Mecholyl is less marked (Fig. 5). Orally administered scopolamine, in a dose 
of 0.6 mg., exhibits significant protection against intravenous Mecholyl for more 
than four and one-half hours, after a latent period of about one hour (Fig. 6). 
The degree of protection, however, is less than with subcutaneous scopolamine, 
even though a larger dose was employed. Aerosol scopolamine has a_ shorter 
duration of protecting action than the same drug given orally or subcutaneously 
(Fig. 7). The difference between the effects of aerosol scopolamine upon the 
bronchospastic effect of Mecholyl given by vein and as an aerosol is not as marked 
as was the case with Bellafoline and may not be significant. 

We have demonstrated that each of the belladonna alkaloids acts as an almost 
complete inhibitor of the effects of administered Mecholyl for an appreciable period 
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of time and that they display apparently no significant effect against administered 
histamine, regardless of the method of administration of either agent. 
To be certain that we are dealing with a direct effect of the injected Mecholyl 


SCOPOLAMINE 
0.06% AEROSOL 
---MECHOLYL IV. 4 TRIALS) 
==MECHOLYL AEROSOL (5 TRIALS) 


% PROTECTION 


= 3 4 ~] 6 
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Fig. 7. The protecting capacity of scopolamine, 0.06 per 
cent solution administered as an aerosol, against the broncho- : 
spastic effects of intravenous and aerosol Mecholyl. The dose ~ 
of scopolamine was six deep inhalations of the mist produced 


from this solution by the Vaponefrin nebulizer. 


and not with some phenomenon due to a secondary reaction of the organism, we 
have endeavored to demonstrate the potentiating effect of neostigmine, a physostig- 
mine derivative, on bronchospasm induced by Mecholyl (Fig. 8). It is evident that 
it is easy to produce a marked increase of Mecholyl-induced bronchospasm by pre- 
vious administration of neostigmine. 

In many experiments involving the use of these parasympatholytic alkaloids a 
striking sedative action has been noted. In some cases the subcutaneous adminis- 
tration of 0.3 mg. of scopolamine has resulted in deep drowsiness or sleep lasting 
for as long as two to three hours. Similar reactions have been noted with Bella- 
foline. Sedation was less evident following atropine, which was to be expected. 


DISCUSSION AND CONCLUSIONS 

Comparison on a weight basis of the various anticholinergic agents employed is 
obviously unsound, since atropine is a racemic mixture, whereas scopolamine and 
Bellafoline represent optically and pharmacologically active levo-rotatory alkaloids. 
With this fact in mind, one may conclude from these experiments that the anti- 
cholinergic properties of levo-hyoscine and levo-hyoscyamine are probably identical, 
within the limits of error of the techniques employed, in annulling the effects upon 
the bronchial musculature of subsequently administered Mecholyl. This is cer- 
tainly true with regard to the parenteral and oral routes of administration; the 
apparent superiority of Bellafoline over scopolamine when these compounds are 
employed as aerosols is unexplained. 

It may be perceived from the data presented that in each case a protecting agent 
reaching its site of action via the blood stream seems more efficacious in combat- 
ting the effects of a bronchospastic agent administered by the same route. A pro- 
tecting drug given as an aerosol is more potent against bronchospastic aerosols 
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than against bronchospastic agents given by vein. This finding is difficult to inter- 
pret. One may speculate that aerosols reach the motor end-plates of the bron- 
chial musculature by a path differing from that taken by substances reaching the 
lung via the pulmonary circulation. Perhaps aerosols and blood-borne medications 
do not exert their action entirely in the same effector area; the protecting agent 
given by one route “covers” all the effectors which may be reached by a broncho- 
spastic drug later administered by the same route, but leaves “uncovered” some 
other effectors which still remain sensitive to bronchospastic agents administered via 
a different route. This concept may have wider applicability to the rationale of 
treatment of bronchial asthma, particularly in resistant cases, and may indicate 
the advisability of simultaneous aerosol and intravenous medication. This reason- 
ing is somewhat similar to what we have demonstrated as fact in a study of the 
pharmacodynamics of pulmonary absorption of penicillin in suppurative diseases of 
the lung.4 The same hypothesis may cast some light on the variations in response 
to therapy of patients with “extrinsic” (inhalant) and “intrinsic” asthma. 

Clinically, it is well known and accepted that atropine is not an effective broncho- 
dilator and that it is almost useless in the treatment of bronchial asthma. In addi- 
tion, its drying action on the mucous membranes of the tracheobronchial tree leads 
to further inspissation of already semi-solid mucus plugs. This makes coughing 
and expulsion of mucus plugs an even more difficult task for the asthmatic patient 
and renders him more liable to recurrent bronchospasm and to obstructive atelecta- 
sis. Despite the excellent ability of these medications to combat the effects of 
injected Mecholyl in the laboratory, atropine, scopolamine, or Bellafoline will serve 
a very limited role in the therapeutic armamentarium of the pneumatologist in his 
attempt to counteract the bronchospasm of bronchial asthma. Scopolamine has a 
stronger action than atropine on the secretory glands and has a far more marked 
central sedative effect; the latter is highly desirable in many cases. The wet, 
sweating, hypotensive asthmatic patient who may be exhibiting a systemic picture 
of parasympathetic stimulation (“pathological vagotonia”) is almost completely 
resistive to ordinary methods of treatment. It is possible that hyoscine, hyoscya- 
mine, or a derivative, may exhibit sufficient sedative as well as bronchosypasmolytic 
properties in such asthmatic patients that its use might be indicated in spite of its 
drying action. We hope that the pharmacologist will be able to devise a com- 
pound retaining the sedative action and the usual anticholinergic properties of the 
parent drug, but with less local effect on the bronchial mucosa. 

The results of these experiments demonstrate, then, that the alkaloids of the 
belladonna group are, as could have been predicted, dramatic inhibiting or pro- 
tecting agents against the deleterious bronchospastic effects of injected Mecholyl 
and that they have little or probably no effect on the bronchospasm produced by 
the administration of histamine. Although these results may have little clinical 
value, they offer some theoretical significance. We are dealing in bronchial asthma 
with a disease of unknown pathogenesis. It has been suggested that acetylcholine 
acts in the asthmatic patient upon a sensitive end organ, the bronchial muscula- 
ture and submucosa, to produce bronchial edema (“the bronchial hive”), bronchial 
muscular constriction, and thereby bronchospasm resulting in an attack of asthma. 
We have been able to show conclusively that injected Mecholyl has similar effects 
but that these effects may be completely inhibited by pretreatment with an alkaloid 
of the belladonna group. On the other hand, these alkaloids alone are ineffective 
in the treatment of clinical asthma. F 


These observations are essentially similar to those of Dale and Gaddum,? who 
studied the contracture which occurs in denervated voluntary muscle when the 
parasympathetic vasomotor fibers supplying the vessels within the muscle are 
stimulated. This contracture occurs, beyond doubt, by the diffusion of acetyl- 
choline, liberated in the walls of the blood vessels in response to vasoconstrictor 
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impulses, into the neighboring muscle tissue. However, the contracture was not 
prevented by atropine. Dale and Gaddum propose that in this and similar situa- 
tions the liberation of acetylcholine occurs in an anatomical area so close to the 
effector tissue that atropine is unable to exert its usual inhibitory effect. Such 
a mechanism may also be present in the bronchioles. Alternatively, one would 
be forced to conclude that bronchial asthma is not a phenomenon of parasympathetic- 
sympathetic imbalance. 

If bronchial asthma is not a “vagotonic” phenomenon, what is it? It might be 
due entirely to histamine and a phenomenon of histamine shock. Further pub- 
lications in this series will describe the protecting effect of antihistaminic agents 
and their relationship to bronchial asthma.!° It is, of course, quite likely that 
bronchial asthma might be due to the presence in the circulating blood of another 
chemical mediating substance, the nature of which is purely speculative. Peters 
and Silverman,’ studying a soldier with heat allergy, were unable to reduplicate 
his symptoms by the administration of either histamine or of an ancetylcholine deriv- 
ative alone, but a mixture of the two substances was able to reproduce the wheals 
of which the patient complained. Such a dual mechanism is also possible in bron- 
chial asthma. A last possibility is that the reaction occurring in bronchial asthma 
is one localized to the “shock organ” itself.? However, the simultaneous occur- 
rence of allergic dermatitides, hives, sneezing, conjuctivitis and asthma after the 
exposure of a sensitive subject to one allergen leaves this theory insufficient to 
explain the observed facts. 


SUM MARY 
1. The results obtained in measuring the protecting ability of atropine, Bella- 
foline and scopolamine in inhibiting bronchospasm produced by intravenous and 


aerosol administration of acetyl-beta-methylcholine and intravenous histamine are 
presented. 


2. The possible use of these belladonna alkaloids in clinical asthma, as seda- 
tives and as anticholinergic agents, is discussed from both the favorable and un- 
favorable pharmacologic aspects. 

3. Speculation with regard to the pathogenesis of bronchial asthma, with special 
emphasis on the role of the parasympathetic nervous system, is presented in the 
light of these results. 
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~ Panel Discussion on ‘“Psychodynamics and the Allergic Patient,” as pre- 


COLLEGE PROGRESS 


During the past year the College has continued “blazing the trail.” The 


Fifth Annual Session, the tentative program of which is included in this | 


issue, is for the purpose of promoting and advancing the study, research, 
and clinical knowledge of allergy, and embraces fifty-four presentations in- 
cluding two symposia and animated and colored movies. In addition, there | 
will be a half-day Panel Discussion on Pediatric Allergy, and twelve papers 

to be read by title. The papers are well balanced to include investigative 
research, clinical allergy, and the relation of allergy to public welfare. As) 
a means of promoting cordial relations among those engaged in the practice 

of allergy, there will be the usual evening entertainment including the an- 

nual banquet, short speeches, a featured movie, and orchestral music for 
dancing. 


The College, recognizing the importance of properly orienting psy- 
_chologically allergic patients, initiated and published for the first time a | 


sented at the Third Annual Session of the College in Atlantic City, New 
Jersey, June 8, 1947. A second Panel Discussion held at the Fourth An- 
nual Session of the College in New York City on “Otolaryngologic Al- 
lergy” will be published soon. 


The College held a very successful 1948 Postgraduate Instructional 
Course in Allergy under the auspices of the University of Oregon Medical 
School with an unprecedented attendance. The promotion of friendly rela- 
tions among those engaged in the practice of allergy throughout North and 
- South America, as well as countries abroad, has been most encouraging. 


The College is co-operating with interested allergy societies in every way 
in seeking an autonomous board of allergy. 


The receipt of manuscripts for ANNALS oF ALLERGY, which is deeply 
~ appreciated, has necessitated enlarging the ANNALS to 184 pages, but so far, 
‘in spite of rapidly increasing cost, the subscription price has remained the 
ia We are grateful for the confidence of our Sustaining Members and 
of those who have continued their advertising in the ANNALS, regardless of 
_adverse conditions. We are grateful to the publishers for their hearty co- 
operation and personal interest in promoting our publications. Last, but 
foremost, we are grateful to our entire membership which has furthered 
the progress and growth of the College by being ever loyal and co-operative 
in subscribing to its policies. 
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Progress in Allergy 


THE MANIFESTATIONS AND MECHANISMS OF VASCULAR 
ALLERGY 


A Critical Review 
JOHN B. MIALE, M.D. 
Marshfield, Wisconsin 


The scope of this paper is a critical review of the literature bearing on the 
relation between allergy and vascular disease. 


Though relatively few significant clinical and experimental observations have 
been made—largely during the last decade—there are many reports with reviews 
of the literature and restatements of the premise that necrotizing arteritis may be an 
allergic manifestation. 


There would be slight justification for another review of the subject unless it 
included an attempt to inquire more thoroughly, and perhaps with a somewhat 
different perspective, into the question which must ultimately be answered—what 
are the fundamental mechanisms involved? I have felt free, therefore, to reach 
into related fields for data which seemed pertinent, and, in Section II, to propose 
a working theory of the mechanisms of vascular allergy. 


I. MANIFESTATIONS OF VASCULAR ALLERGY 


The inclusion of an ever-increasing number of clinical conditions into a group 
having a vascular allergic reaction as the common denominator has an interesting 
historical background. In the years 1895-1914 Osler wrote a series of papers?39-24? 
in which he presented the concept of a unified group of apparently unrelated diseases. 
This has been called the “erythema group” of Osler. A consideration of his papers 
shows that his first reports deal with the cutaneous and visceral manifestations of 
“erythema exudativum multiforme.” Later he refers more broadly to the “erythema” 
group, and we can appreciate his statement?‘ that “it was very difficult to find a 
name under which to group the cases.” 

Paradoxically, these observations gave rise to more precise definition of each 
syndrome so that the concept of a related group of diseases which were not 
necessarily identical was lost in the forest of classification. Furthermore, in spite 
of Osler’s admission that he was primarily interested in similarities, he was 
criticized for not having recognized certain obvious differences. On the basis of 
these differences, it is often possible to distinguish one disease from another in 
this group. At times, however, even when the disease apparently fits into one 
syndrome, it may show many features which we associate with others. It is suf- 
ficient to cite just a few examples. Lamb1§4 calculated that 39 per cent of his cases 
of periarteritis nodosa had severe migratory rheumatoid joint pains, while a few 
cases had erythematous or hemorrhagic skin lesions. An even more intimate 
association between periarteritis nodosa and rheumatic fever has been described.®! 
Geipel®> has reported occasional aneurysm formation in rheumatic arteritis. The 
case of scleroderma described by Banks?! presented the usual clinical picture, but 
also had marked photosensitivity and skin pigmentation as well as acute arteritis 
in the kidneys. Masugi and Ya?!3 also report a case similar to this. Finally, it is 
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generally accepted that a case may begin as a typical disease of one type, only 
to present later the clinical and pathological picture of another. Thus features of 
scleroderma, dermatomyositis, and disseminated lupus may be seen in the same case. 
The difficulties of clinical classification in some cases have resulted in quite an array 
of syndromes being proposed!*® which are difficult to evaluate since they usually 
express the presenting or chief lesion rather than the entire picture. The following 
are only a few of the attempts to find suitable names for the “atypical” cases 
reported: ‘“Non-bacterial thrombotic endocarditis,’9? “erythema multiforme,’?!4 
“purpura,”®° “periarteritis nodosa and rheumatic fever,’®! “Pick’s disease with 
polyarthritis and  glomerulonephritis,”2°S “serositis and glomerulonephritis,”>* 
“obliterating arteritis,”22,.23 “pemphigus and lupus erythematosus” (Senear-Usher 
syndrome) ,98,289,304 and “chronic myositis.”’237 

The overlapping of clinical syndromes is further confused by the lack of 
characteristic and diagnostic histopathological changes to correspond with the 
clinical syndromes. On the contrary, the pathologists feel that degeneration of 
collagen and vascular damage are probably common to the whole group. 

This has naturally led some to again suppose that a common etiological denomi- 
nator must be present. In two previous papers?1%219 we felt that it was not 
unwarranted to consider the group under the term of “visceral angiitis.” It should 
be emphasized that this concept is useful only as an aid in the search for the 
common denominator, if any. It does not imply a disregard for the specific 
syndromes any more than the discovery of bacteria eliminated the differentiation of 
various types of infection. As a matter of fact, little therapeutic progress was made 
until the etiological agent was demonstrated. 

With the above limitations on the use of this inclusive term, this review will 
consider in the visceral angiitis group the following conditions: periarteritis nodosa, 
glomerulonephritis, rheumatic fever, lupus erythematosus, scleroderma, dermatomyo- 
sitis and serum sickness. Other diseases will be discussed which might have been 
included in the group, but it seems best to treat these separately until more evidence 
1s available to justify inclusion. 

Rokitanski322 was probably the first to describe the clinical picture and gross 
pathology of the disease which Kussmaul and Maier!8° later named “periarteritis 
nodosa.” There have been many speculations as to the cause of this spectacular 
disease which is characterized by widespread necrotic and inflammatory arterial 
lesions. Verse®18 associated it with syphilis, Harris!24 suggested a virus etiology, 
Benda®® and Tschamer?°? refer to a vague concept of toxic injury and to the 
possible role of various infections, while Jores!5¢ blamed a specific, but unidentified, 
infectious agent. A relationship to tuberculosis has been suggested by the oc- 
currence of necrotizing arterial lesions in tuberculous meningitis.1735:1°? The 
relationship of periarteritis nodosa to streptococcal infections has been indicated by 
reports of cases which followed scarlet fever.14%-245 Wolbach34%341 and Bennett?® 
have pointed to the similarity between the vascular lesions in this disease and in 
Rocky Mountain spotted fever. Periarteritis nodosa has also been reported in 
association with trichinosis.2°7 

In 1923 Gruber!14 suggested that this disease was a manifestation of hyper- 
sensitivity, but his paper contains little to support his perspicacity. Clark and Kaplan,°® 
on the other hand, reported the observation at autopsy of lesions similar to peri- 
arteritis in two patients in whom serum sickness had developed shortly before 
death, but they were somewhat reluctant to point to a causal relationship between 
the serum sickness and the arterial lesions. In the same year Eason and Carpenter,’* 
in discussing the treatment of rheumatic fever with anti-scarlatinal serum, reported 
that one of the patients so treated developed serum sickness and that the lesions of 
periarteritis nodosa were encountered at autopsy. Interestingly enough, they felt 
that the presence of known rheumatic fever made it difficult to evaluate the role 
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played by the serum reaction. Others were led by the tissue and blood eosinophilia 
to suggest a hypersensitivity reaction on the basis of the frequent association of 
eosinophilia with allergy.191 

Although similar arterial lesions had been produced experimentally by several 
workers using various substances such as bacteria,211 foreign protein plus strepto- 
cocci?16 and egg albumen,?82 it remained for Rich and his co-workers to correlate 
the clinical, pathological and experimental data, and to present it in support of the 
hypersensitivity reaction. In 1942259,260 he reported the finding at autopsy of acute 
arterial lesions similar to those of periarteritis nodosa in seven patients who had 
been treated with serum and sulfonamides. In one of these cases a biopsy taken 
before the onset of serum sickness had shown no arterial lesions, while tissues 
studied after did show typical arteritis. Later he reported a case2®1 in which 
periarteritis nodosa was apparently due to sensitivity to iodine. 

Experimentally, Rich and Gregory?67 injected horse serum alone and in combina- 
tion with sulfadiazine into rabbits. Five to eight days after the injection of serum 
many of the rabbits developed an aural flush which faded after a few days. This 
has been described previously$4:116 as a hypersensitivity reaction. By the fifth or 
sixth day after serum was given, there was a marked rise in body temperature 
(104°-105.8°F.). On the twelfth day the animals had become skin hypersensitive. 
The skin reactions were characterized by prompt edema followed by large indurated 
erythematous lesions. Seventeen days after the initial reaction, 1 c.c. of horse 
serum was given intravenously with some fatalities due to anaphylactic shock, but 
the survivors received 10 c.c./kg. of serum intravenously two days later. These 
animals developed a high degree of skin sensitivity, showing hemorrhage and 
necrosis. All of the animals were finally autopsied. Histologically, eight out of nine 
of the serum-treated rabbits showed arterial lesions varying from simple edema 
to advanced medial necrosis and cellular infiltration. Four out of five of the rabbits 
treated with serum plus sulfadiazine showed the same lesions. Not always did the 
degree of vascular damage correspond to the dosage of sensitizing agent or to the 
degree of skin reactivity. It is noteworthy that in a few animals a single large dose 
of serum was able to produce arterial lesions. 

Rackeman and Green?5° reported the coincidence of bronchial asthma and 
Deriarteritis nodosa in 12 per cent of their cases, while Wilson and Alexander##5 
showed an even higher incidence. They collected 300 cases of periarteritis nodosa 
from the literature and found that in 18 per cent of the cases, asthma was also 
present, and that if one considered other allergic manifestations the figure would be 
nearer to 25 per cent. Harkavy,129,121,122 in a study of a group of sixteen patients 
with bronchial asthma, showed that four of these patients were skin sensitive to the 
specific polysaccharide fractions of the same types of pneumococci isolated from 
the sputum. In these cases precipitins and agglutinins for the specific organisms 
could be also demonstrated. The skin reactions took the form of an immediate 
wheal followed by a delayed tuberculin type of reaction and were often associated 
with systemic manifestations such as generalized urticaria and asthmatic paroxysms. 
Two patients tested with autogenous vaccines showed an acute asthmatic paroxysm 
and severe anaphylactic shock, while a third showed severe cough, pulmonary in- 
filtration and generalized hemorrhages. Four of the sixteen patients came to 
autopsy and showed arterial lesions in the peripheral arteries including the lungs, 
coronary arteries, and kidneys. This is a very important series of studies because 
of the conclusive demonstration of bacterial hypersensitivity in these cases. 

Before going any farther, it seems advisable to attempt to reconcile the nomencla- 
ture and pathological classification of the arterial lesions. The term “periarteritis 
nodosa” introduced by Kussmaul and Maier183 suggests a primary periarterial inflam- 
matory reaction, followed by weakening of the vessel wall and aneurysm formation. 
The early human lesions, however, are primarily located in the media and intima; 
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there may be fibrinoid necrosis without striking cellular infiltration, and eventual 
aneurysmal dilatation is by no means a constant finding. The term “polyarteritis 
nodosa” introduced by Haining and Kimball1!7 is an attempt to indicate that the 
arterial inflammation involves more than the adventitia, but still retains the “nodosa” 
part. It seems hardly justified, therefore, to substitute this for the original term 
when the clinical syndrome is being described. 

There has been a great deal of loose use of the term “periarteritis nodosa,” 
especially in reports of experimental work. It seems obvious that there is a 
significant difference between the statements that periarteritis nodosa has been 
produced and that lesions similar to those of this disease have resulted. Un- 
fortunately these two claims have come to mean the same thing to many writers. 
It would be more accurate to refer to the production of “acute panarteritis” or 
“necrotizing arteritis.” The same caution should be exercised when reference is 
made to lesions resembling those of other diseases in this group. The use of the 
term “visceral angiitis”182,218,219 has already been defined. Harkavy’s use of 
“hyperergic vascular disease” carries a more specific etiological connotation. 


The claim of Smith and co-workers29%,343 that “periarteritis nodosa” can be 
distinguished from “hypersensitivity angiitis’ is a good example of this confusion. 
In 1944 Smith, Zeek and McGuire?99 reported the production of “periarteritis nodosa” 
in animals made hypertensive by the silk peri-nephritis method. Later,343 human 
cases were divided into two groups, those having no definite history of allergic 
manifestations (periarteritis nodosa) and those with preceding allergic histories 
(hypersensitivity angiitis). They then concluded that the lesions of “periarteritis 
nodosa” of rats and humans could be differentiated from “hypersensitivity angiitis” 
on the basis of the distribution of the lesions, the presence of various stages of 
development, involvement of pulmonary and splenic vessels, and predilection for 
arteries of different calibers. Most of these points can be challenged. In the first 
place, vascular necrosis is frequently seen in malignant hypertension,181 and 
since aneurysmal dilatation is more likely in the presence of a weakened arterial 
wall plus hypertension®3,118,288,334 the lesions produced in their hypertensive animals 
are just as “like” periarteritis nodosa as the others reported. Their statement that 
in other reports on the subject “the identification of these lesions as those of peri- 
arteritis nodosa has not yet been proved” is certainly applicable to their own use 
of the term. There are other points of difference. In Rich’s studies with hyper- 
sensitive rabbits, he states that “every stage of the process encountered in human 
periarteritis nodosa could be found in the various rabbits, and in the majority of the 
animals all stages were present in different arteries in the same rabbit.” This is 
not in agreement with their conclusion that lesions of nearly the same age serve 
to define the cases due to hypersensitivity. The same can be said of the frequency 
of involvement of the pulmonary arteries. A!I in all, there is little justification for 
their suggested classification. 

The next condition to be considered is acute glomerulonephritis. In 1913 
Longcope?®2 produced glomerular lesions by repeated injections of foreign protein 
into sensitized animals, and less marked lesions were described by Miura? in 
rabbits that had received large doses of foreign protein intramuscularly. Masugi 
and Sato?12 produced glomerular lesions in rabbits by intensive treatment with 
intravenous foreign serum. In the experiments of Rich and Gregory?68 seven out 
of nine rabbits receiving horse serum and three out of five receiving both serum 
and sulfadiazine showed lesions indistinguishable from the human lesions of acute 
glomerulonephritis. Their data shows that glomerulonephritis did not develop only 
in those cases where arterial necrosis of the renal arteries was present, suggesting 
that the glomerular lesions may not be dependent on the damage to arteries. 
Furthermore, the almost selective effect on endothelium of the glomerular capillaries 
in animals showing, in addition, diffuse visceral arteriolar damage indicates that 
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within the same body various tissues may have different reaction affinities and that 
endothelial damage may be just as significant as the gross arterial necrosis. 

Schwenkter and Comploier?8¢ suggested some years ago that kidney antibodies 
might play a role in the production of glomerulonephritis, while Smadel?9%@ has 
produced glomerular disease with specific nephrotoxic sera. The recent work of 
Cavelti5°-56 is a novel and promising approach along these lines. By using a 
- collodion particle technique to determine antibody titers, he has shown that high 
titers of autoantibodies to kidney, heart, and connective tissue can be produced in 
rats and rabbits by immunizing a given animal with mixtures of killed streptococci 
and emulsions of the homologous tissue. Staphylococcus toxin can be substituted for 
the killed streptococci, but the presence of one of the bacterial preparations is 
required, for the homologous tissue by itself was shown to be inactive. Significant 
antibody titers were obtained, in one rabbit as high as 1:40,960, and the interval 
between immunization and the appearance of antibodies varied in different animals 
from four days to several weeks. Of sixty-one rats showing kidney antibodies, 
forty-four showed renal lesions, and, in general, the more severe reactions were 
observed in animals having the highest titers. Occasionally, however, as in Rich’s 
experiments with foreign serum, a single injection of streptococcus-kidney antigen 
was sufficient to produce renal lesions. 


~ 


In rats, the urinary findings in the acute phase consisted of proteinuria, cylindruria, 
hematuria, and the presence of desquamated tubular cells. The majority of the casts 
were of the cellular and granular types, but in some cases hyaline casts were also 
present. In the subacute and chronic phases, the urine characteristically revealed a 
progressively more severe proteinuria plus casts of the hyaline and granular type. 
Microscopic hematuria was present in most cases. Gross examination of the organs 
during the acute phase showed the kidneys to be swollen and edematous and the 
heart weights to be significantly increased in about half of the animals. In the 
subacute and chronic phase there was a more marked increase in kidney and heart 
weight. The damage during the early phase appeared to be primarily to the 
glomeruli with very little alteration of the tubules and interstitial tissues. The 
photographs of the glomerular lesions so produced support the statement that they 
are indistinguishable from those of human glomerulonephritis. It is interesting 
that although rabbits similarly treated developed amyloidosis, they did not show the 
lesions of glomerulonephritis seen in rats. 


= 


Cavelti’s observation that rats do not develop antibodies to kidney when homologous 
kidney emulsions alone are injected appears to be at variance with the production 
of high titers when heterologous tissues are used. For example, Miale?17 showed 
that injection of emulsions of dog heart, spleen, or bone marrow emulsions into 
* rabbits produced significant titers of specific antibodies and that these rabbit anti- 
sera apparently had a specific effect when injected into dogs. The required presence 
of killed streptococci or straphylococcus toxin when homologous antigen is used 
may be explained by Cavelti’s suggestion that the antigen is the haptene and the 
bacterial substance the carrier. It is likely that the combination of homologous 
haptene with a foreign protein is necessary for the tissue emulsion to be as active 
as heterologous antigens. In this connection it should be noted that Smith and 
Zeek298 found that necrotizing arterial lesions occurred in the majority of uni- 
laterally nephrectomized animals in which the silk around the remaining kidney was 
infected with staphylococci, streptococci, and Salmonella, whereas the introduction 
of silk and organisms into the peritoneal cavity at a distance from the kidney 4 
failed to produce vascular necrosis. 


A consideration of the relationship of rheumatic fever to the visceral angiitis 
group leads us over the same type of evidence considered above. Klinge,177 
Vaubel,316 and Junghans!*7 found lesions resembling those of rheumatic fever in 
the coronary arteries of animals sensitized to horse serum. Gross,113 however, 
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agrees with Brunn‘? that these demonstrations are not entirely convincing. The 
relationship of streptococci to rheumatic fever has been investigated rather 
thoroughly,?29.233 and there is more agreement than disagreement with the belief 
of Swift? and Coburn® that rheumatic fever is basically a reaction to streptococcal 
infection.4 The immunological tests using streptococcus purified substances for 
skin testing have given equivocal results, which at the present state of knowledge 
does not necessarily eliminate a streptococcal etiology. Wedum%28 was able to 
demonstrate that an antigenic substance was present in the blood during the pre- 
rheumatic phase, and that specific antibody appeared at the onset of the rheumatic 
attack. This certainly needs confirmation and elucidation. An allergic predisposition 
is suggested by the survey of Rittwagen et al?73 which shows that rheumatic 
children have three times as high an incidence of clinical allergy as non-rheumatic — 
controls. 

In the experiments of Rich and co-workers cardiac lesions bearing a striking 
resemblance to those of rheumatic carditis were found associated with the arterial 
and renal lesions already described. Rich points out?*8 that the experimentally pro-_ 
duced lesions are fundamentally similar to the generally recognized changes in hu- 
man cases, consisting of focal edema of the connective tissue with swelling and 
degeneration of the collagen fibrils, inflammatory pericardial, valvular and mural 
infiltrations with characteristic preference for the valves, and lastly, perivascular 
infiltrations in the connective tissue septae. The lesions produced by Cavelti5%58 
were chiefly valvular and interstitial. The histopathological similarities between 
human and experimental lesions and between these and the findings in a. 
allergic states are certainly impressive. The focal connective tissue injury charac- — 
terized by edema and degenerative changes in collagen fibers seen in rheumatic — 
fever certainly resembles closely the change seen in severe local anaphylactic Pov 
tions. The arterial changes in rheumatic fever have been fully described,1°+95:162,283, 
244,320, and the acute lesions present the same picture of a severe vascular reaction 
as is described in sulfonamide  [nterstitial eosinophilic 
infiltrations in the heart are encountered in human cases of rheumatic fever,15:16228)-_ 
325 in the experimentally produced lesions, 1525268 and in cases of sulfonamide re-— 
actions in humans,8%:192 while blood eosinophilia has been described in chorea?? — 
and of course in serum sickness and other allergic reactions. Purpura is occasion- 
ally seen in acute rheumatic fever®® and in anaphylactic reaction,®»249 while the 
association of thrombocytopenic purpura with endocarditis has been reported by — 
Friedberg and Gross.?° 

The clinical resemblance of acute rheumatic fever to serum sickness is well known. — 
Both are characterized by fever and arthritis, and occasionally there is seen an — 
indistinguishable skin eruption in both conditions. There are other similarities. 
Transient paresis is occasionally seen in rheumatic chorea and also during serum 
sickness,?53 while occasional instances are recorded of choreiform attacks in the 
course of serum sickness. Lastly, many cases of serum sickness show transient 
cardiac abnormalities, such as Adams-Stokes syndrome®® and electrocardiographic 
abnormalities.86323 Boas? reports a case of coronary thrombosis after serum 
administration. Wilcox and Andrus33! have described lengthening of the P-R 
interval and abnormal QRS complexes and T waves in guinea pigs sensitized with 
horse serum. Similar electrocardiographic changes have been noted during ana- 
phylactic shock.49 While not conclusive, these findings cannot be lightly dismissed. 


In the 1946 Harvey Lecture, Rich?62 points out that in common with rheumatic ‘ 

fever, periarteritis nodosa, and serum sickness, lupus erythematosus may present 

fever, urticaria, erythema, purpura, arthritis, acute panarteritis, degeneration of : 

collagen, focal necrosis of lymph nodes and spleen, myocarditis, valvulitis, serositis, a 
= 


and pneumonitis. One of his studies?6® illustrates the similarity of the experimental- 
ly produced lesions to those in human cases. Rost278 also discusses the possibility 
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that lupus erythematosus is a systemic allergic disease, while Fox8> describes a case 
which followed serum sickness. 


It is agreed that lupus erythematosus is a systemic disease which shows charac- 
teristic skin lesions in some cases.199,151,161,165,166,1€7,246 The verrucous endocarditis 
described by Libman and Sacks! and now widely referred to as the Libman-Sacks 
syndrome pointed to the cardiac involvement. With the added observations of 
Gross"1,112 cardiac damage has come to be accepted as a frequent finding.1°° In 
a classic study, Baehr, Klemperer, and Schiffrin!® called attention to the diffuse 
vascular lesions and to the frequent involvement of serous surfaces, and suggested that 
the widespread endothelial damage indicated an “endotheliotropic injurious factor.” 
The systemic nature of the disease was confirmed by others,68:153,277 and charac- 
teristic lymph node®? and pulmonary?*! lesions described. The full picture of the 
histopathology as presented by Klemperer, Pollack, and Baehr176 was interpreted 
as a disseminated focal “fibrinoid” degeneration of collagenous fibers. This 
fibrinoid degeneration refers to the physicochemical change in collagen fibers 
which causes them to take on the staining characteristics of fibrin, but aside from 
this histochemical change, little is known about the nature of the degeneration. 
Fibrinoid degeneration is also present in rheumatic fever, in periarteritis nodosa, 
scleroderma,2%?13,247 and in experimentally produced vascular lesions.97:178 Never- 
theless, Klemperer feels175 that because fibrinoid degeneration is seen in other 
(apparently) unrelated conditions, because the cellular exudate differs somewhat, 
and because there is little direct clinical evidence that an allergic state is present in 
lupus erythematosus and scleroderma, definite inclusion of these conditions into 
the more clearly substantiated group of periarteritis and serum sickness is not 
warranted. 


There are many who disagree, some even with the morphological interpretation. 


For example, Rich262;269 feels that the sclerotic arterial lesions produced in the } 
sensitized rabbit are indistinguishable from the sclerotic lesions in human cases of 

lupus erythematosus. Stickney and Keith? disagree with Klemperer’s view that = 
there are pathognomonic histological lesions in lupus erythematosus. =>! 


Without denying the importance of the contributions of anatomic pathology, _ 
it seems proper to suggest here that there is a measure of logical incompatibility to 
attaching too much importance to anatomical detail while at the same time search- ; ; 
ing for a common denominator. This applies to both the studies on humans and ¥ 
the observations of the histology of various experimental lesions. The premise — 
seems clearly defined, that if a common pathogenesis exists, the measure of re- 
activity is not always predictable, and therefore may be similar but must not 
necessarily be identical. If hypersensitivity is the common denominator, then it is 
the similarities which are important, rather than the differences, at least until we 
understand better the nature of allergy. When we know why the same antigen in the 
Same person can produce a great variety of reactions at different times, we may 
be able to reconcile the anatomical differences. 

Furthermore, it is difficult to accept the statement that no allergic background 
exists in lupus erythematosus in the face of the frequent occurrence of photo- 
sensitivity of the skin.4+256,276,285,306,310,324,339 Eyen in cases where the lesions 
are primarily visceral, photosensitivity without porphyrinuria is seen.6t In about 
one half of their cases, Ludy and Corson?°8 demonstrated hematoporphyremia and 

porphyrinuria, and feel that ultraviolet light in constitutionally susceptible persons 
: is a factor. We are still far from understanding the nature of physical allergy, 
and for an appraisal of the present state of knowledge Epstein’s reviews?’ may 
be referred to. We might refer however to the coincidence of hematoporphyrinemia 
and arterial lesions in lead poisoning,278 and to Fahr’s report®® of cases of 
dermatomyositis occurring in lead workers. A very interesting cure of severe light 
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sensitivity after cholecystectomy recently reported?!4 suggests that infection may 
play an important role. ‘ 

A second chemical change seen with great regularity in lupus is hyperglobulinemia. 

It was present in 100 per cent of the cases of lupus erythematosus studied by 
Coburn and Moore,®! and they showed that it was due to an increase in gamma 
globulin. Kagan16° presents data showing that hyperglobulinemia is seen also 
in periarteritis nodosa, rheumatoid arthritis, acute glomerulonephritis, diseases of 
the bone marrow, and in chronic infectious diseases. The production of globulins, 
it is generally agreed, is a function of the plasma cell and the reticuloendothelial 
System,30,31,82,83,238,305 Huebschman}49 called attention to the plasmacytosis in 
spleens of patients dying of chronic infectious diseases and suggested that the 
plasma cell produced antibodies. Markoff,219 Gormsen and Heintzelmann1% have 
described hyperglobulinemia and bone marrow plasmacytosis in patients with 
serum sickness. Experimentally plasmacytosis and hyperglobulinemia have been 
produced with horse serum,?6,364 streptococcus viri- 
dans179,180,181 formalin killed pneumococci??33.34 and egg albumen. 

A third group of observations indicate a possible relationship of disseminated lupus _ 
erythematosus to the visceral angiitis group. In 1943 Krupp18? reported the oc- 
currence of an unusual and probably characteristic urinary sediment in two-thirds — 
of his cases of visceral angiitis, characterized by the simultaneous presence of 
elements usually characteristic of the early stages of nephritis (erythrocytes and 
erythrocytic casts) and those usually seen in the chronic stage (broad casts, pa 
casts, fat casts, and “oval fat bodies”). This was confirmed by Miale?!§ in a 
smaller series of cases of periarteritis nodosa and lupus erythematosus, and he 
showed that this typical sediment was characteristic of the acute stage of the 
disease. The urinary findings recorded by Cavelti in the rats treated with rat 
kidney and killed streptococci are suggestively similar. It is hoped that investiga- 
tions of the urinary sediment by qualified observers will reveal these findings to i. 
less unusual than the “routine” reports would indicate. 


It is well known that transient pulmonary infiltrations are seen in the course of the 
diseases discussed above as well as in other allergic manifestations.62:129317 The 
nature of these infiltrations in asthmatics appears to be of several types. The first 
is not related directly to the allergic reaction and is often seen in cases of bronchial 
asthma on the basis of localized bronchiolar obstruction, atelectasis, invasion of 
pyogenic bacteria and the production of patches of bronchopneumonia. However, 
in some cases of bronchial asthma described by Harkavy12? there seemed to be the 
added component of congestion, edema and thrombosis of small vessels, while one 
of his cases showed infiltration of the interalveolar septae with eosinophils, poly-— 
morphonuclear leukocytes and lymphocytes. One case described by him showed 
arterial lesions characterized by intimal thickening, in another there was a necrotiz- 
ing arteritis with perivascular eosinophilic infiltration, while a third showed 
endarteritis. This second type of pulmonary involvement in allergic diseases 
resembles the syndrome described by Loffler.199:200 The clinical picture has been 
well described and needs no discussion.?8119,258,332 Autopsy studies such as those 
of vonMeyenburg321 and of Baggenstoss, Bayley, and Lindberg!® show the main 
features to be a predominance of eosinophilic leukocytes in the pneumonic exudate 
as well as bronchial, peribronchial and perivascular eosinophilic infiltration. There 
are also focal granulomatous lesions and necrotizing arteritis and arteriolitis. The 
pulmonary lesions have been reproduced experimentally in rabbits.13° Bergstrand?8 
emphasizes the similarities of this syndrome to rheumatic arthritis, periarteritis 
nodosa and allergic phenomena. That it may be associated with hypersensitivity — 
to parasites is shown by its occurrence in pulmonary infestation by Acarina 
mites,48,315 

The third type of pulmonary lesion is associated with rheumatic fever and is 
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generally called “rheumatic pneumonitis.” This has been adequately described by 
many authors.74:76,105,106,230 Rich and Gregory?7° emphasized that the basic lesion 
is focal necrosis of the alveolar capillaries with thrombosis followed by organiza- 
tion of the hemorrhagic foci to form the Masson bodies which are characteristic 
but not pathognomonic of the later stage. In some patients focal pulmonary lesions 
developed during treatment with sulfanilamide 
1946 Gregory and Rich?°® described the same type of lesion in the lungs of rabbits 
with experimental serum sickness. 

It seems to me that one of the most fundamental points in the consideration of 
these hypersensitivity reactions is the question of why the lesions are in some cases 
found exclusively or predominantly in a certain organ. In Léffler’s type of pulmo- 
nary infiltration the lesions are limited to the lungs, but in other allergic states such as 
angioneurotic edema, pulmonary involvement is not uncommon.62;317 Old and 
Russell232_ report an extremely interesting case of necrotizing arteritis limited to 
the lungs of a young boy whose heart had a large interventricular septal defect 
with right-sided hypertrophy and dilatation. They suggest that the increased 
pulmonary blood flow produced a relatively higher concentration of the toxic 
substance in the lungs than elsewhere. The local concentration of antigen and 
antibody is certainly important,67 but the pulmonary hypertension is probably more 
significant, suggested by the development atheromatous lesions in the 
pulmonary arteries of human cases having increased pressure in the pulmonary 
circuit. 

The vascular system also shows varying localization of the lesions. For example, 
Harkavy!*2 relates angina pectoris to hypersensitivity to tobacco, whereas in other 
cases the chief manifestation seems to be thromboangiitis obliterans. He also 
records!23 yarious types of cardiac arrhythmia as a result of hypersensitivity to 
foods, but in two patients migratory phlebitis of the legs was the only manifestation 
of hypersensitivity to fish. Duke7? describes extrasystoles, tachycardia, and angina 
pectoris as the result of heat and cold hypersensitivity. Even in drug hyper- 
sensitivity in which skin manifestations are the rule, it is possible to have cardiac 
involvement which is more severe than the skin reaction. 


as of 


The kidneys are frequently involved in the diseases of the visceral angiitis group. 
According to Arkin® renal involvement occurs in 88 per cent of the cases of 
periarteritis nodosa. In experimentally produced “cortical necrosis of the kidneys” 
36,96 diffuse arterial involvement in other organs is often described, whereas in 
human cases the damage is primarily to the renal vessels.41:71 The renal damage 
of sulfonamide sensitivity does not as a rule spare the arterioles, but occasionally 
produces such a marked interstitial reaction§?»226 in the absence of striking arterial 
lesions that preference for capillary endothelium must be assumed. Kimmelstiel!?° 
refers to this acute interstitial nephritis as an “allergic hyperergic reaction.” 


It has been proposed by some® that the necrotic inflammatory lesions localized 
to the temporal artery in the clinical syndrome called “temporal arteritis?°:443.144.- 
145,154,209 are hypersensitivity reactions. The relationship to allergy is not definite, 
but it may represent the highest possible degree of localization of an arterial lesion. 

The conditions existing in pregnancy would seem ideal for the production of 
allergic reactions in both the mother and the fetus. Isoimmunization to Rh antigens 
and possibly to other group specific substances produces erythroblastosis in the 
fetus. Although in this condition capillary endothelium is probably the chief site of 
involvement, it appears nevertheless to be a severe vascular reaction. Wilmer®** 


describes two cases of periarteritis nodosa during the first year of life. One of the — 


cases occurred in an eleven-day-old infant with an umbilical infection. On the 
basis of Ratner’s studies252-254,255 showing that the guinea pig fetus can be sensitized 
either by injecting the antigen into the mother or by adding it to her diet, the 
suggestion is made that the arterial lesions may have developed in utero. The 
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concommitant infection in this case is interesting when considered in the light of — 
the discussion in the second portion of this review. 

In the mother, toxemia of pregnancy has been related by some to sensitization 
to placental substances. Yamada42 found that a small amount of protein prepared 
from eclamptic placentas was able to produce severe contractions of isolated uterine 
muscle strips of guinea pigs sensitized to eclamptic serum. Seegal and Loeb287 
injected pregnant rats with rabbit anti-placenta serum and noted that abortion 
usually followed. Lin198 sensitized rats with placental protein and then allowed them 
to become pregnant. Most of the rats developed moderate albuminuria, hypertension, 
and edema. Thickening of the arteriolar walls and of the basement .membrane of 
Bowman’s capsule in the kidneys was noted histologically. These studies suggest a 
promising approach to the study of toxemia of pregnancy. The studies of Apitz?5 — 
in which he produced cortical necrosis of the kidneys by injecting a single dose of 
bacterial filtrate intravenously into pregnant rabbits points to pregnancy per se as 
being a possible blood vessel sensitizer. The occurrence of cortical necrosis in 
human pregnancies has long begged for an elucidation of the mechanism by which 
it is produced. 

It is hoped of course that a better understanding of the fundamental processes 
involved in visceral angiitis will eventually indicate a course of rational therapy. — 
The work to date suggests only two types of treatment. The first is directed at 
the allergic nature of the disease, and consists of specific (or nonspecific) “desensiti-— 
zation” or in the use of the “antihistamine” drugs. A discussion of this does not — 
fit into this review. 


The second approach to therapy involves the possible use of the tocopherols _ 
(vitamin E). A voluminous literature has already accumulated on vitamin E, most — 
of it dealing with biochemical studies. The reports on the effect of vitamin Ee 
deficiency present a bewildering number of physiological abnormalities in different — 


species, and only articles pertaining to this review will be considered. 

The tocopherols are naturally occurring phenolic antioxidants. All of the 
naturally occurring antioxidants occur in plants, and, except for cephalin, cannot 
be synthesized in the body. In vegetable tissues the highly unsaturated fatty acids 
are protected from auto-oxidation by the antioxidants and associated stabilizers.1*! 
We do not know as yet whether in animals this protective function is quantitatively 
as important as in plants, but it is known that a high intake of unsaturated fatty 
acids is necessary along with reduced vitamin E intake to produce vitamin E 
deficiency. In any case, the antioxidant effect in vitro and in vivo appears to have 
been satisfactorily demonstrated. 

In 1942 Pappenheimer?4? reviewed the structural and functional muscle abnormali- 
ties induced by vitamin E deficiency, and showed that paralysis paralleled structural 
and chemical changes. Whether vitamin E governs muscle metabolism directly or 
indirectly is still unsettled,24,207.146,147,1¢4,227 hut it is of interest that tocopherol is 
effective in preventing nutritional muscular dystrophy, and in some cases a thera- 
peutic effect has been noted. In cardiac muscle vitamin E deficiency in cattle pro- 
duces electrocardiographic abnormalities and death due to heart failure.115 


Of even greater interest are the series of studies by Holman.133-149 He has 


shown that by controlling two factors, diet and renal insufficiency, arterial lesions 
were produced in dogs. The lesions consisted of a necrotizing arteritis affecting 
with great regularity the aorta, coronary arteries, pulmonary arteries, and auricular 
endocardium, The lesions, although unlike those of arteriosclerosis, resemble the 
arterial lesions of visceral angiitis in that collagenous necrosis is a fairly constant 
finding. The dietary factor is contained in, but is not unique to, cod liver oil and 
appears to be related to the unsaturated fatty acids. The renal insufficiency can be 
produced by several means. It is of interest to note that cod liver oil injury to the 
heart has been described previously.2)3 The inference is that toxic lipids (probably 
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unsaturated) cannot be excreted by the kidneys and may produce arterial lesions. 
In this connection, it is interesting to note that Henning!2® has demonstrated 
sensitization to autogenous lipids. Recently Holman showed138 that mixed natural 
tocopherols when given by mouth to the experimental animals were able to prevent 
the occurrence of arterial lesions. 

Three general methods have been used to produce necrotizing arteritis in ex- 
perimental animals. The first is by foreign serum, drugs, bacterial antigens, et 
cetera. The second is by producing hypertension. The third is Holman’s dietary 
factor in the presence of renal injury. A lengthy discussion of the theoretically 
possible relationships, if any, among the three would certainly be pure speculation 
and unwarranted at this time. However, some points of interest are obvious. The 
first is the frequent involvement of the kidneys with severe renal insufficiency in 


the visceral angiitis group, which leads us to wonder whether one can exclude 


retention of toxic lipoid materials as a primary or adjuvant necrotizing factor. The 
second is the relationship of Holman’s findings to the necrotizing arteritis produced 
in hypertensive rats. The third is the nature of the vascular damage in arterio- 
sclerosis in which renal insufficiency is common. Lastly, there are clinical reports 
of the therapeutic values of tocopherol in human vascular disease, such as that of 
Shute et al291 and more recently of Burgess.44 These should be considered pre- 
liminary reports, and both are rather superficial. Nevertheless, Burgess reports 
that clinically a favorable response was noted in some of the diseases of the 
visceral angiitis group following the administration of vitamin E in adequate doses. 


II. MECHANISMS OF VASCULAR ALLERGY 


Almost without exception the numerous writers on necrotizing arteritis repeat 
the statement made by Rich?59,260 that the vascular damage is similar to that seen 
histologically in the Arthus phenomenon. Although there is no denying the similari- 
ty, the implication that this is the basic mechanism has generally excluded a con- 
sideration of other types of allergic reactions. Indeed, it would be tempting to let 
the matter rest with that. 

There are many questions which must be raised. The Arthus type of reaction 
represents a much less frequent mode of response than those seen in bacterial 
hypersensitivity and immunity. The production of acute arteritis by drugs and 
other foreign agents to which there has been no previous exposure or sensitization 
does not appear to bear any relation to the conditions of the Arthus experiment. 
Also, there seems to be no good reason for the general failure to consider the 
possible role of the Sanarelli-Shwartzman reaction, especially in cases preceded by 
bronchial asthma and bacterial infections or in cases where the necrotizing arteritis 
is localized primarily in one organ. Why there should exist any preferential dis- 
tribution of lesions in certain organs and why arteries and capillaries should be 
more severely involved than veins are also interesting questions. What role, if any, 
antiallergens, isoimmunization, and blocking antibodies play must be considered. 
Much work remains to be done before these points can be cleared up, but ultimately 
these and many other questions must be answered if the concept of vascular allergy 
is to have acceptable support. It is hardly sufficient to group a number of disease 
states merely on the basis of a common pathological lesion resembling that seen 
in one of the allergic phenomena. 


In 1903 Arthus13,14 reported that rabbits did not react to a single injection of 
horse serum, regardless of the route of administration, but that if the serum was 
injected subcutaneously at six-day intervals, a prompt local reaction occurred 
after four or five doses. This consisted grossly of edema, infiltration, and necrosis, 
while microscopically there was necrosis of capillaries and terminal arterioles, 
interstitial edema and hemorrhage, and cellular infiltration. Detailed histological 


studies by Gerlach,97 Opie?34,236 and others have confirmed the essentially vascular a 
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nature of the reaction. It should be emphasized that his hyperergic response reaches 
its maximum in about twenty-four hours, that it is a manifestation of protein 
sensitivity in most cases, and that while some animals, like the rabbit, are particu- 
larly suitable for demonstrating it, in other species it cannot be elicited regardless 
of the quantities of antigen given. This last observation is often quoted by those 
who are reluctant to accept the concept of an allergic background for vascular 
disease. However, both species and organ specificity must be better understood 
before much emphasis can be put on this point of disagreement. For example, 
it has been shown125a that rats vaccinated with killed tubercle bacilli fail to show 
a skin reaction yet react violently if tuberculin is injected intra-abdominally. It is 
theoretically possible therefore for the blood vessels of some species to be as un- 
reactive as the skin of rats. 


The hypersensitivity which results from sensitization to bacteria is usually 
pointed to as being of a different nature. However, as Scherago?8% points out, 
there are several types of reactions in bacterial allergy, and a careful definition of 
terms is necessary. He classifies the hypersensitive reactions which may develop 
when tissues are brought in contact with bacteria into five types: (1) bacterial 
anaphylaxis (including toxin hypersensitivity), (2) bacterial atopy, (3) tuberculin- 
type hypersensitivity, (4) the Shwartzman reaction, and (5) bacterial heterophile 
toxicity. 

There are said to be very fundamental differences between the Arthus type and 
the bacterial type of hypersensitivity, especially the tuberculin-like reactions. Rich 
and Lewis,271,272, Aronson1%11,12 and Moen and Swift224 have shown that cells 
from tuberculous guinea pigs die on contact with tuberculoprotein, indicating a true 
cellular sensitization. In the Arthus type of hypersensitivity, however, Aronson?° 
showed that there was no sensitization of extravascular tissues. Rich and Follis,?6® 
in a study of the site of sensitivity in the Arthus phenomenon, showed that the 
corneal tuberculin reaction in tuberculous guinea pigs consisted of marked necrosis 
of corneal cells, edema and leukocytic infiltration. This represents cellular necrosis 
in an avascular tissue, and confirmed the results obtained by Holly132 and others. 
In the Arthus type of hypersensitivity produced in rabbits, the intracorneal injection 
of a drop of the foreign serum produced only minimal inflammatory changes in 
spite of the fact that 0.1 c.c. of serum intracutaneously produced a typical necrotic 
response. The same experiment done on vascularized corneas (by using a heavy 
suspension of heat-killed tubercle bacilli as an irritant) of Arthus-sensitized rabbits 
showed the development of capillary hemorrhage in twenty-four to forty-eight 
hours, with necrosis of corneal cells only in the vicinity of the hemorrhages. As- 
suming then that the reactions in the guinea pig and rabbit corneas are comparable 
(rabbits are much more susceptible to Arthus sensitization), that the somewhat 
delayed and less marked reaction of the vascularized cornea is comparable to the 
typical skin lesion, and that the use of killed tubercle bacilli to bring about 
vascularization of the cornea does not alter the reactivity of the capillaries to the 
foreign serum, it would seem that an essentially vascular effect in the Arthus 
phenomenon had been demonstrated. 


Abell and Schenk! were able to demonstrate the vascular shock directly in 
rabbit’s ears by observing the anaphylaxis in transparent chambers. Roessle274 
described the local anaphylactic reaction of the blood vessels in the mesentery of 
sensitized frogs. There is capillary dilatation and increased permeability with 
marked diapedesis and interstitial edema, but no tissue necrosis is produced in the 
frog, so that this resembles the anaphylactic wheal more than the Arthus phenome- 
non. The vascular reaction has been observed directly in chick embryos. Szepsenwohl 
and Witebsky?°3 showed that three-day-old chick embryos contain Forrsman’s 
antigen and that the vessels shrink when Forrsman’s antiserum is applied directly. 
Later the embryo turns and sinks and total stand-still of the heart occurs. Wittich387 
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demonstrated the same sequence of events in eighteen-day-old embryos. Cannon, 
Walsh and Marshall‘> instilled purified egg albumin intranasally into egg-sensitized 
rabbits and produced an acute pneumonitis characterized at first by increased capillary 
permeability and later by acute arteritis, phlebitis, and thrombosis. 

There is no doubt therefore, that in an animal sensitized with a foreign protein 
a state of allergy can develop in which the vascular system shows a particularly 
severe type of reaction. It would appear that an almost specific sensitization of the 
blood vessels had taken place, since in vitro extravascular tissue shows no necrosis. 
And yet, in this type of sensitivity it is also possible to demonstrate circulating 
antibodies and to effect passive transfer, indicating that there is still a great deal 
of circulating antibody. Why then should a fairly long incubation period be neces- 
sary before even the earliest vascular lesions make their appearance? If a minute 
amount of the antigen is given intravenously, typical anaphylactic shock is pro- 
duced. This reaction is immediate, the manifestations being the same as those seen 
in bacterial anaphylaxis, in which passive transfer of antibody has not been demon- 
strated. On the other hand, in anaphylactic shock of the tuberculin type of bacterial 
hypersensitivity, the symptoms appear only after some hours and progress relatively 
slowly, but cells from an animal showing this type of hypersensitivity are killed 
rapidly when tuberculoprotein is added to them in vitro,19,11,12,271-272 and although 
passive transfer with serum cannot be demonstrated, it may be produced by using 
the sensitized cells. This has been accomplished by Chase5? who injected into 
normal guinea pigs cells from peritoneal exudate, spleens, or lymph nodes of 
tuberculin-sensitive animals and was able to demonstrate skin hypersensitivity of the 
tuberculin type in the recipients. This passive transfer has also been accomplished 
by Kirchheimer and Weiser.171 Lastly, in the heterophile type of hypersensitivity, 
the systemic and cutaneous reactions resemble the Arthus phenomenon as far as 
the vascular damage is concerned, but no uterine muscle sensitivity can be demon- 
strated and desensitization has not been accomplished. 

Since, then, we have on the one hand evidence of apparently fundamental dif- 
ferences in the various hypersensitive states, especially between the Arthus and the 
tuberculin types, and on the other the clinical and experimental evidence that 
vascular necrosis is produced not only by foreign serum, but by drugs and bacteria 
as well, there is much here to be reconciled. In addition, a vascular component 
cannot be excluded in any of the allergic reactions except possibly for contact 
dermatitis of the “epidermitis” type.77 As far as the intensity of the reaction is 
concerned, in atopic dermatitis one may elicit a series of reactions of various in- 
tensity of which the most severe is the purpuric lesion characterized by necrosis of 
capillary walls and interstitial hemorrhage. Furthermore, the vascular necrosis in 
the Shwartzman phenomenon, which will be discussed later, is just as intense as 
that seen in purpura and in the Arthus reaction. 

One of the factors which appears to determine the intensity of the reaction is 
the quantitative relationship between antigen and antibody. Of the many studies 
on this subject it is sufficient for our purpose to review briefly the work of Kabat 
and co-workers.158,159 They showed that intravenous administration of 0.03 mg. 
of rabbit antiovalbumin N or Type III antipneumococcal antibody passively 
sensitized a 250 gm. guinea pig so that death resulted from anaphylactic shock 
when 1.0 mg. of the protein antigen or 0.1 mg. of the polysaccharide was injected 
intravenously. The same results were obtained with guinea pig antibody. The 
injection of as small a dose as 0.005 mg. antibody nitrogen produced severe systemic 
reactions in one third of the guinea pigs receiving 1 mg. of antigen intravenously. 
If a larger amount (0.04 mg.) of antibody was used for sensitizing, the amount 
of shocking antigen could be reduced to 0.1 mg. 

In a subsequent study Fischell and Kabat®! showed that the intensity of the 
Arthus reaction was dependent on the amount of antibody available at the site of 
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contact with the antigen. A given quantity of antibody (25 micrograms) injected 


— locally produced the same degree of reactions whether the antigen was administered 


locally or intravenously, but if the antibody was given intravenously, twenty to forty 
times as much was required (1 to 2 mg.) to give the same degree of reaction. Fur- 
thermore, following intravenous administration of antibody, injection of antigen at 
several sites reduced the severity of the reaction at each point, suggesting widespread 
fixation of antibody. Minimal Arthus reaction required intracutaneous administration 
of 25 micrograms of antibody N, as compared with 0.01 micrograms of antibody N 


_ sufficient to sensitize guinea pig uterus directly. It appears that many times more anti- 


body is required for an Arthus reaction than for a local anaphylactic response, and 
that the severity of the reaction is directly proportional to the amount of circulating 
precipitin.47,63,94,235 

From the quantitative standpoint, therefore, it would seem that at least one of 
the factors involved in the production of violent reaction phenomena is an excess 
of antibody. The quantitative relationships would of course be altered if there 


_ should be local fixation of antigen or antibody, but even so the amounts involved in 


this case are very small. This has been demonstrated by Wittich®38 by neutralization 
tests on the skin of cattle. It seems very possible that our inability to demonstrate 
circulating antibodies in some allergic states is due, for one thing, to lack of sufficiently 
sensitive tests. Recent advances in methods of antibody titration#.52,126,127,128 offer 
hope that this may eventually be confirmed. Zinsser44 even suggested that quantita- 
tive effects might explain the apparent differences between immune antibodies and 
allergic antibodies. Arguments for this case are presented by Bronfenbrenner.*° 

Even if the difficulties of quantitative antigen and antibody determinations should 
be finally overcome, there is a second obstacle to our full understanding of some 
of the reactions. It is generally agreed that the determination of precipitation 


and flocculation phenomena in vitro do not necessarily correspond to the process 


which occurs in vivo, and that skin reactivity is not always a measure of hyper- 
sensitivity. Without entering into the argument of the importance of precipitation 


_ phenomena of antigen-antibody union, it must be pointed out that antibody may 


be produced which is not immediately precipitable, and may even be of the “block- 
ing” type. That antibodies of this type are produced in human isoimmunization 
to an Rh positive fetus has been amply demonstrated.1%,248,329,330 Tt should be 
noted that this isoimmunization is brought about by long exposure to the antigen, 
and that the violent reaction does not take place until near or at the end of preg- 
nancy. Blocking antibodies have also been noted in chronic brucellosis!!® or when 
the route of the antigen administration is altered.3°7 Studies by Loveless on polli- 
nosis204-207 have emphasized the importance of neutralizing antibody. In addition, 


the in vitro modification by heat of antibodies from precipitating to blocking and 


back to the precipitating type, as demonstrated by Kleczkowski,172:173 suggests a 
Further support is given by 


of lipids.125,141,142 Eyen more striking is Kleckowski’s demonstration!74 that the 
complexes between human and horse albumin could be produced by heat denatura- 
tion which were precipitable by the antisera to either human or horse albumin. 
When excess human albumin was present, the complexes precipitated human albu- 
min antibodies, whereas they combined with horse albumin antibodies without pre- 


cipitation. 


As was our purpose then, we seem to have arrived at a point far removed from 
the rigidly set up criteria for the Arthus experiment. A consideration of the 
Sanarelli-Shwartzman phenomenon would seem to be the logical last step. 

In 1924, Sanarelli28° injected rabbits intravenously with sublethal doses of living 
cholera bacilli. Twenty-four hours later he gave a second intravenous injection, 
and this produced fatal hemorrhagic lesions in the intestine, mesentery, and kid- 


January-Fepruary, 1949 137 


2 
= 
F 
$ 
| 
‘ 
_ 
mad 


PROGRESS IN ALLERGY 


neys. In 1928 Shwartzman?9? injected B. typhosus culture filtrates intradermally — 
into rabbits, and twenty-four hours later a severe hemorrhagic reaction appeared | 
at the site of the intradermal injection, characterized by vascular necrosis and 
thrombosis and necrosis of tissue. 

In spite of Schwartzman’s belief2°3 that his reaction is different from that re- 
ported by Sanarelli because of the possible effect of living bacilli on tissues in 
the latter, it seems probable that the two are closely related if not identical.1°%,28! 
Because of this and observations to follow, historical correctness dictates that the 
local or systemic “preparation” of tissues by bacteria and their products be called 
the Sanarelli-Shwartzman phenomenon. Two of the characteristic features of the 
reaction are that the second (provocative) injection must be given intravenously 
and that different and immunologically unrelated organisms may be used for the 
two injections. 

When both the preparatory and the provocative injection are given intravenously7'§ 
visceral lesions are produced consisting of vascular necrosis. Gerber®® confirmed 
these findings and added other significant observations. The renal lesions, consist- 
ing of local or diffuse cortical necrosis, showed a necrotizing arteritis of the 
interlobular arteries, usually involving the artery in a patchy fashion and some- 
times extending to the afferent arterioles of the glomeruli. Black-Schaffer, Hiebert, 
and Kerby3¢ showed that both washed meningococci and the culture filtrate could | 
produce the necrotic reaction. In this study, meningococcemic purpura, the Water- 
house-Friedricksen syndrome, and cortical necrosis of the kidneys was produced, 
in addition to scattered vascular and necrotic lesions in the lymphatic system, myo- 
cardium, liver, and lungs. 
organ by preparing it via its blood supply294:295 or by interstitial injection.10%»225)168 - 

Shwartzman?*6 introduced a most pertinent variation. He sensitized rabbits to 
horse serum and then prepared the skin by an intradermal injection of bacterial ae 
filtrate. Twenty-four hours later he gave horse serum intravenously, and within — 
one hour the skin at the prepared site showed the typical necrotic reaction. He 
also demonstrated that other antigen-antibody reactions can produce the local skin 
lesions at a prepared site. Gerber9® sensitized rabbits with 1 c.c. of horse serum 
per kilogram intravenously, followed six days later by an intravenous injection of 
bacterial filtrate. Six or twenty-four hours later he repeated the intravenous — 
injection of horse serum and produced scattered vascular lesions, with especially 
marked degenerative changes in the heart. Controls receiving only the two injec-— 
tions of horse serum six days apart showed no vascular involvement. 

To recapitulate, then, necrotizing arteritis in man has been preceded or accom- 
panied by bronchial asthma, a variety of allergic states, acute and chronic bacterial 
infections, protozoan infestation, drug administration, and serum sickness. Experi- 
mentally, lesions of this type have been produced by an even greater variety of _ 
agents and methods: bacteria, bacterial products, foreign serum, serum plus sul-— 
fonamide drugs, isoantibodies alone and with bacteria, nephrotoxic sera, and experi- 
mental hypertension by various methods most of which depend-on renal damage 
and renal tissue necrosis with or without infection. 

Since in only one or two of these situations is it possible to show qualitative and 
quantitative similarities to the Arthus experiment, it follows that the vascular 
necrosis does not always represent an Arthus reaction, but rather it is more often 7 
an expression of other types of allergic reactions. The clinical and experimental 
observations which have been reviewed suggest that the mechanism illustrated by 
the Sanarelli-Shwartzman reaction may be one of the basic ones. We must 
assume in this case that a variety of agents can act as the “preparatory” stimulus 
which produces sensitivity (if not sensitization) of the blood vessels. The “provoc- 
ative” agent, although it may react specifically with corresponding antibody, may 
then be considered to be nonspecific in initiating a violent vascular reaction. — 
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The nature of the agents which can act as vascular sensitizers must be quite 
varied. There is a strong possibility that'in any hypersensitive state the reactivity 
of blood vessels is so altered that they are capable of a severe reaction to what 
would otherwise be a negligible stimulus, as evidenced by the almost constant vascu- 
lar component in all allergic manifestations. The frequent occurrence of bacterial 
infections preceding the onset of visceral angiitis suggests that the vascular reaction 
can occur either as a result of “preparation” of the blood vessels by bacteria or 
their products followed by a second precipitating reaction, or that the bacterial 
reaction may act as the “provocative” agent on vessels previously sensitized either 
to the same or to other bacteria, or to other even less related agents. The extremely 
severe exacerbation in the course of an acute lupus erythematosus which is often seen 
if one attempts to eradicaie a focus of infection may thus be considered a true 
Sanarelli-Shwartzman phenomenon due to the sudden liberation of bacteria and/or 
bacterial products. This suggested explanation is compatible with the severe clinical 
picture and with the experimental data. In the subacute or chronic phase, on the 
other hand, tampering with foci of infection is less dangerous because of the 


decreased state of sensitivity. It would seem that the milder reactions must be 


due to a difference in the host, for it has been shown that a surgical procedure such 
as tonsillectomy or tooth extraction results in a high number of cases in the 
entrance of bacteria into the blood stream. Some are reluctant to concede that 
the foci of infection are important in lupus erythematosus because of the failure 
of chemotherapy or antibiotic therapy to alter the course. But if our concept is 
correct, this is exactly as expected, for even if all the organisms should be killed, 
this would not affect the established sensitivity of the blood vessels. Bacteria and 


other substances may act either as the sensitizing or provocative agent, and in 


the latter case the dosage would certainly determine the severity of the reaction. 
A plausible explanation can also be advanced for the way in which severe reac- 


tions occur following the administration of a drug to which no previous exposure 


can be demonstrated. Landsteiner’s studies!85.19° have shown that sensitization to 
simple chemical compounds and transfer of cutaneous sensitivity is possible. The 
studies of Schonholzer,28* Davis,®> and Wedum327 have shown that the sulfona- 
mides become antigenic by being bound to plasma protein. Nevertheless this anti- 
genicity must operate in two ways. In cases of previous exposure to the drug a 
specific sensitization to drug-protein conjugate exists, but the immediate reaction 
to what appears to be the first contact with the antigen cannot be of this type 
(since it is immediate) and fits into the nonspecific reaction we have postulated. 
In reactions which develop more slowly, it is impossible of course to dismiss the 
possibility that a sufficient amount of circulating antigen remains to produce a 
specific reaction, yet everything points to the probability that foreign substances 
are fairly quickly removed from the blood stream. 


The possibility that endogenous products of metabolism may be able to act as 
vascular sensitizers or as necrotizing factors has some support. Endocrine secre- 
tions may be considered as an example of products of normal metabolism. The 
administration of estrogenic substances seldom produces toxicity, but in some 
cases2°1,326 purpura is produced. Watson et al326 demonstrated skin sensitivity to 
estrogens in three of the five cases of purpura, and negative Prausnitz-Kuster 
transfer reactions indicated an absence of circulating antibody. Purpura has been 
associated with puberty!91,194 and pregnancy.279 
The subject of sensitivity to endogenous hormones has been adequately covered by 
Zondek,345 and no more need be said here. 

A second possible source of endogenous sensitizers or necrotizers is tissue break- 
down as a result of pathological conditions, or even from normal catabolism.31% 
Loomis2°3 has shown that renal infarction in rats produces hypertension and dis- 
seminated necrotizing arteritis. Since partial infarction of one kidney produced 


of+ 
' 
b 
@ 
¢ 
| 
‘ 
» 
5 
4 
if 4 
\ 
ie 
7 
- 
+ 
| 
é 
a] 
q 


PROGRESS IN ALLERGY 


hypertension whereas infarction of the entire kidney gave equivocal results, it 
seems probable that some of the effects depend on absorption of products of 
necrotic renal tissue into the blood stream. Damage of renal tissue is common to 
most of the studies on experimental hypertension and necrotizing arteritis so that 
the possibility that vasopressor and necrotizing substances are produced cannot 
be ruled out. Lesions characterized by vascular necrosis have been produced by 
injection of pig “rennin’!93 and also by methods which apparently exclude the 
participation of necrotic renal tissue, such as bilateral nephrectomy,!34)3%6 indicat- 
ing that if products of necrotic tissue are responsible they are not necessarily de- 
rived only from kidney tissue. It is difficult to accept the involved logic necessary 
to explain hypertension as due to renal factors alone when removal of the dam- 
aged kidney does not produce a drop in the blood pressure, or when it can be pro- 
duced by removing both kidneys. Nevertheless, it is admitted that renal damage 
is probably the most powerful producer of hypertension known. It is interesting 
to recall the previously quoted® high incidence of renal involvement in periarteritis 
nodosa (88 per cent) which is lower than the reported incidence of hypertension 
in this disease. As far as the specific vascular reaction is concerned, the possibility 
that blood vessels are sensitized by their own breakdown products cannot be dis- 
missed. Equally intriguing is the speculation that a certain degree of organ specific- 
ity on the basis of organ autoantibodies would explain the organ-localization of the 
vascular reaction. Some support for this can be derived from the studies of 
Cavelti. 

There is evidence that products of necrotic tissue do not always act independ- 
ently. Smith et al2?98 demonstrated the importance of coexisting perirenal infection 
in the production of hypertension and necrotizing arteritis in rats by the silk 
perinephritis method. Cavelti'4 showed that whereas injection of rabbit kidney 
tissue in rabbits did not result in the production of demonstrable antibodies, the 
addition of killed bacteria or bacterial filtrates ‘2 the injected kidney tissue gave 
rise to high titers. Freund8® demonstrated that killed tubercle bacilli acted as 
“adjuvants” for the antigenicity of injected foreign substances, while Landsteiner1®? 
included “nonspecific factors” into the scheme of production of sensitivity to simple 
chemical compounds. 


” 


It would be reasonable to consider “adjuvants” as mere intensifiers of antigenic 
activity were it not for Shwartzman’s demonstration29* that if he sensitized rab- 
bits to horse serum and then prepared the skin by an intradermal injection of 
bacterial filtrate, an intravenous injection of horse serum produced within one hour 
a typical necrotic skin reaction at the prepared site. Gerber®® produced wide- 
spread vascular necrosis by a modification of this experiment. He sensitized rabbits 
with horse serum intravenously, and six days later he followed this with an 
intravenous injection of a bacterial filtrate. Six to twenty-four hours later he re- 
peated the administration of horse serum and found that scattered vascular necrosis 
resulted. Control animals receiving only two injections of horse serum six days 
apart showed no vascular lesions. Equally significant is the production of wide- 
spread vascular necrosis in pregnant rabbits by a single intravenous administration 
of bacterial filtrate, whereas in nonpregnant rabbits lesions are not produced unless 
the first injection is followed by a second. It seems plausible to suggest that some 
product of pregnancy acts as the preparatory substance so that a single injection 
of bacterial .filtrate can act provocatively. 


These highly significant experiments have attracted too little notice. They 
suggest that blood vessels may be so altered in their reactivity by a given sub- 
stance that a totally unrelated material or antigen-antibody reaction which alone is 
too weak to produce demonstrable lesions is able to produce vascular necrosis. 
How this sensitization and nonspecific reaction takes place remains to be worked 
out. It should prove to be of fundamental importance in understanding the role 


140° ANNALS OF ALLERGY 


« 
= 
4 
7 


PROGRESS IN ALLERGY 


of altered vascular reactivity in the production of disease. For example, the recent 

re-emphasizing of the possible role of infection and bacterial invasion into blood 

vessels in arteriosclerosis!®® suggests that further studies may justify the inclusion 

into this basic vascular mechanism of a condition which has long been considered 
“degenerative” disease accompanying old age. 


The evidence to date does not allow a conclusion as to which of several mecha- 
nisms of sensitization is most important for the production of vascular lesions. 
The Arthus type, so effective in animals, may also be a factor in humans, although 
the large amounts of antigen necessary suggest that other types are more often 
involved. It is likely that the Sanarelli-Shwartzman type is one of the chief reac- 
tions, but certainly not the only one. Indeed, the mechanisms of vascular allergy 
are probably as numerous and as varied as the characteristic allergic phenomena. 
We look forward to new developments in this field. oO — 


REFERENCES 


1. Abell, R. G., and Schenck, H. P.: Microscopic observations of the behavior of rd 
blood vessels of the rabbit during the reaction of anaphylaxis. J. Immunol., 34:1 

2. Agduhr, E.: Post natal development under different. conditions of nutrition and circum- 
stances of functioning; changes in heart through presence of cod liver oil (oleum 
jecoris Aselli) in food. Acta Paediat., 5:319, 

3. — E.: Cod liver oil in therapeutic "doses causes organic changes. Am. J. Physiol., 

:260, 1929. 

4. Aikawa, J. K.: Hypersensitivity and rheumatic fever. Ann. Int. Med., 23:983, 1945. 

5. Alexander, H. L., and Eyermann, C. H.: Allergic purpura. J.A.M.A., 92:2092, 1929. 

6. Anderson, T.: ‘Arteritis temporalis (Horton) (symptom of generalized "vascular disease) : 
survey and case with glaucoma. Acta med. Scandinav., 128:151, 1947. 

7. Apitz, K.: Die Wirkung bakterieller Kulturfiltrate nz ach. Unstimmung des gesmanten 
Endothels beim Kaninchen. Virchow’s Arch. f. path. Anat., 293:1, 1934. 

8. Apitz, K.: Study of generalized Shwartzman phenomenon. J. Immunol., 29:255, 1935. 

9. Arkin, A.: Clinical and pathological study of periarteritis nodosa; report of five cases, 
one histologically healed. Am. J. Path., 6:401, 1930. ; 

10. Aronson, J. D.: (Tissue culture studics on the relation of the tuberculin reaction to 
anaphylaxis and the Arthus phenomena. | 25:1, 

12. Arqason J. D.: The specific cytotoxic action ‘of tuberculin in tissue culture. J. Exper. 

ec 54: 1931. 

12, Aronson, I, ‘and Nicholas, R. V.: The comparative value of_tuberculoprotein (MA-100) 
and old tuberculin, with special reference to sensitization. J. Immunol., 25:483, 1933. 

13. —_ M.: Injections répetées de sérum du cheval chez le lapin. C. R. Soc. Biol., 

55:817, 1903. 

14. Arthus, M., and Breton, M.: Lesions cutanées produites par les injections de sérum 

“ os ag al chez le lapin anaphylactisé par et pour ce sérum. C. R. Soc. Biol., 55:1478, 


L.: Pathologische Anatomie. Jena: Gustav Fischer, 192 
16. —— L.: Zur Myokarditisfrage. Verh. ¢. deutch. path. Gecellschft., 8:46, 1904. 
17. Askanazy, M.: Die Gefassveranderungen bei der akuten_tuberkulésen Meningitis und ihre 
| beziehungen zu den Gehirnlasionen. Deutsches Arc. f. klin. Med., 99:333, 0. 
| 18. Baehr, G.; Klemperer, P., and Schiffrin, A.: Diffuse disease of peripheral circulation 
usually Pons 6 with lupus erythematosus and endocarditis. Tr. A. Am. Physicians, 
50: 262, 1936. 
19. Bagenstoss, A. E., Bayley, E. C., and Lindberg, D. O. N.: Léoffler’s syndrome. Report 
of a case with pathologic examination of the lungs. Proc. Staff Meet., Mayo Clin., 
21:457, 1946. 
20. Bain, C. W. C.: Arteritis of the temporal arteries. Lancet, 1:424, 1938. 
21. Banks, B. M.: Is there a common denominator in scleroderma, dermatomyositis, dis- 
seminated lupus erythematosus, the Libman-Sacks syndrome, and polyarteritis nodosa? 
New England J. Med., 225:433, 
22. Barker, N. W., and Baker, T. W.: Proliferative initimitis of small arteries and veins 
associated with peripheral neuritis, livedo reticularis, and recurring necrotic ulcers of 
! the skin. Ann. Int. Med., 9:1134, 1936. 
i 23. Barker, N. W., and Brown, G. E.: Progressive disseminated obliterating arteritis of 
| unknown origin. M. Clin. North America, 16:1313, 1933. 
24. Basinski, D. H., and Hummel, J. P.: Further observations on succinic sys- 
tem and effects of tocopherol esters. J. Biol. Chem., 167:339, 
25. Benda, C.: Die Gefisse. Aschoff’s Pathologische Anatomie. Jena: gr Fischer, 
Bd. II, S. 74, 1921. 
26. Bennett, G. A., and Levine, S. A.: Two cases of periarteritis eee, one with unusual 
manifestations (meningeal form). Am. J. M. Sc., 177:853, 192 
27. Berger, H. C.: Eosinophilia occurring in chorea. Am. J. Dis. Chid., 21:477, 1921. 
28. Bergstrand, H.: Morphologic equivalents in polyarthritis rheumatica, periarteritis nodosa, 
transient eosinophilic infiltration of lung, and other allergic syndromes. J. Path. & Bact., 
46. 


58:399 

29. Bevans, M.: Pathology of See ober with special reference to changes in gastro- 
intestinal tract. Am. J. Path., 21:25, 1945. 

30. Bing, J.: Further investigations on serum- -globulin from 
plasma cells and reticuloendothelial cells?) Acta. med. Scandinav., 103:565, 1940 

31. Bing, J.: Further investigations on hyperglobulinemia (Occurrence and degree of leeper- 


globulinemia in various diseases. Ratio between hyperglobulinemia, hyperproteinemia, 
and hypoalbuminemia. Formol-gel reaction). Acta med. Scandinav., 103:547, 1940. 


1949 


4 
= 
i? 
mal : 
d 
7 


PROGRESS IN ALLERGY 


Bjorneboe, M., and Gormsen, H.: Preliminary report on investigations on occurrence of 
plasma cells in experimental hyperglobulinemia in rabbits. Nord. med. (Hospitalstid), 
9:891, 1941. 

Bjorneboe, M., and Gormsen, H.: Untersuchungen iiber das Vorkommen von Plasmazellen 

bei ex hyperglobulinimie bei Kaninchen (Vorlaufige Mitteilung). Klin. 
Wehnschr., 20:3 

Bjorneboe, M., ae ‘ia H.: Experimental studies on the role of plasma cells as 
antibody producers. Acta Path. et microbiol. Scandinav., 20:649, 1943. 

Black- Schalfer, B.: Pathology of anaphylaxis due to sulfonamide "drugs. Arch. Path., 
39:301, 1945. 

Black- Schaffer, B.; Hiebert, T. G., and Kerby, G. P.: Experimental study of purpuric 
meningococcemia in relation to the Shwartzman phenomenon. Arch. Path., 43:28, 1947. 

Boas, E. P.: Some immediate causes of cardiac infarction. Am. Heart : 23:1, 1942. 

Bohrod, M. G.:  Periarteritis nodosa-like lesions in tuberculous meningitis. New York 
State J. Med., 48:275, 1948. 

Brieger, H.: tYber die ‘allergische Natur des durch S. Thiazol erzeugten Erythema 
nodosum. Arch, Kinderh., 133:161, 7. 

Bronfenbrenner, J.: Hypersensitivity ’and immunity in the light of the “unitarian” hy- 
pothesis. J. Allergy, 19:71, 1948. ; 

Brown, C. E., and_ Crane, G. L.: Bilateral cortical necrosis of the kidney following 
severe burns. J.A M.A., 122:871, 1943. 

experimental investigation in serum allergy. London: Oxford University 

ress, i 

Bunim, 7. 43 Lupus erythematosus disseminatus. Ann. Int. Med., 13:1399, 1940. 

Burgess, ‘Pe : a E (tocopherols) in the collagenoses. Lancet, 255:215, 1948. 

er R.: = alsh, T. E., and Marshall, C. E.: Acute local anaphylactic inflammation 
of lungs. J. Path. 17:777, 1941. 

Cannon, P. R., — Marshall, C. E.: An improved serological method for the determina- 
tion of precipitated titers of antisera. J. Immunol., 38:365, 1940. 

— P. R., and Marshall, C. E.: Studies on the "mechanism of the Arthus phenome- 

Immunol., 29:29, 1935. 

Carter, H. F., and D’Ambrera, V. St. E.: Mites (acarina) probable factor in etiology 
of spasmodic bronchitis and asthma associated with high eosinophilia. Tr. Roy. Soc. 
Trop. Med. & Hyg., 39:373, 1946. 


Castberg, T., and Schwartz, M.: Changes in electrocardiogram during allergic shock. 
Acta med. Scandinav., 126: 459, 1947, 
Cavelti, A. P.: Studies on the pathogenesis of rheumatic fever. II. Cardiac lesions 


produced in rats by means of autoantibodies to heart and connective tissue. Arch. 
Path., 44:13, 1947. 

Cavelti, "A. P.: Pathogenesis of glomerulonephritis and rheumatic fever. In vivo activa- 
tion of tissue antigens as a result of streptococcal infection and consecutive formation 
of autoantibodies. Arch. Path., 44:119, 1947 

Cavelti, P. A.: Studies on the technic of collodion agglutination. Influence of certain 
qualities of the collodion particles and of the proportions of antigen and collodion on 
the ar end and specificity of the reaction. J. Immunol., 49:365 44, 


Cavelti, P. A Studies on the pathogenesis of rheumatic fever. I. Experimental produc- 
A. of autoantibodies to heart, skeletal muscles, and connective tissue. Arch. Path., 


194 
Cavelti,’ P. A., and Cavelti, E. S.: | Studies on the pathogenesis of glomerulonephritis; 
eeeonen of autoantibodies to kidney in experimental animals. Arch. Path., 39:148, 
1945 


Cavelti, P. A., and Cavelti, E. S.: Studies on pathogenesis of glomerulonephritis; pro- 
duction . a in rats by means of autoantibodies to kidney. Arch. Path., 
40:158, 194 

Cavelti, P. A., and Cavelti, E. S.: Studies on pathogenesis of glomerulonephritis; clinical 
and pathologic aspects of experimental ee a produced in rats by means 
of autoantibodies to kidney. Arch. Path., 40:1 5; 

Chase, M. W. The cellular transfer of ehh ‘hypersensitivity to tuberculin. Proc. 
Soc. Reser. Biol. & Med., 59:134, 1945. 

Christian, H. A.: Long- continued fever with inflammatory changes in serous and_syno- 
vial membranes and eventual A clinical syndrome of unknown 
etiology. M. Clin. North America, 18:1023, 193 

Clark, E., and Kaplan, B. I.: | Endocardial, settsl and other mesenchymal alterations 
associated with serum disease in man. Arch. Path., 24:458. (Oct.) 1937. 

Coburn, A. F.: The Factor of Infection in the Rheumatic State. Baltimore: Williams 
and Wilkins Co., 1931. 

Coburn, A. F., and Moore, D. H.: Plasma proteins in disseminated lupus erythematosus. 
Bull. ee Hopkins Hosp., 73:196, 1943. 

Cole, J., and Korns, H. M.: Visceral manifestations of angio-neurotic edema; report of 
a case with recurrent pulmonary involvement. J. Allergy, 5:347, 

Culbertson, J. R.: meieionahip of circulating antibody to the Arthus Phenomenon. 3 
Immunol., 29:29, 193 

David, W. Uber ‘Surpure’ —Erkrankungen bei Frauen. Med. Klin., 22:1755, 1926. 

Davis, B. D.: Binding of sulfonamides by plasma proteins. Science, 95:78, 1942. 

deLavergne, v., Morel and Jocham: Syndrome de Stokes-Adams transitoire, surveure en 
— temps que des accidents sériques. Bull. et. Soc. med. des Hésp. de Paris, 51:1314, 


DeMuro, P., and Ficari, A.: Experimental studies on allergic cholecystitis. Gastroenterology, 

6:302, 1946. 

S.: Acute lupus erythematosus disseminatus. Am. J. Dis. 
hil 53:525 

Doan, C. A.; Sabin, F. R., and Forkner, C. E.: Reaction of the connective tissues of the 
normal rabbit to water soluble protein and polysaccharide. J. Exper. Med., 52:(suppl. 


Dowling, G. B.: Dermatomyositis. St. Thomas Hosp. Rep., 1:150, 1936. 

Duff, G. L., and Murray, E. G. D.: Bilateral cortical necrosis of the kidneys. Am. J. M. 
Sc., 201:428, 1941. 

Duke, W. W.: Relationship of heat and effort sensitiveness and cold sensitiveness to 
functional pa we disorders ate angina pectoris, tachycardia and ventricular extra- 
systoles. J. Allergy, 4:38, 1932 


ANNALS OF ALLERGY 


j 
{ 
3 
3 
2 
J 
j 39 
4 
3 
4 
4 
4 
: 
on 
j 
{ 
if 
1 = 
AW 
1 


90. 


115, 
116. 


117. 
118, 


119. 


JANUARY-FEBRUARY, 1949 


PROGRESS IN ALLERGY 


Eason, J., and Carpenter, G.: Treatment of acute ane polyarthritis with concentrated 
anti-scarlatinal serum. Quart. J. Med., 30:93, 

Eiman, J., and Gouley, B. A.: Rheumatic pene Ro “Arch. Path., 5:558, 1928. 

Ellman P., and Weber, F. P.: Recurrent menstrual purpura and vicarious menstruation. 
Brit. J. Dermat., 47:197, 1935. 

ag E. Z., and Greenspan, E. B.: Rheumatic pneumonia. Arch. Int. Med., 68:1074, 
1 


Epstein, S.: Eczema—allergic dermatitis; review of recent literature. Ann. Allergy, 2:247, 
1944 


Epstein, S.: Physical allergy in dermatology. A review of recent literature. Ann. Allergy, 
(to be published). 

Evans, H., and Perry, K. M. A.: Thrombocytopenic purpura. Lancet, 2:410, 1943. 

Fahr, T.: Zur Frage der Polymyositis (Dermatomyositis). Arch. f. Dermat. u. Syph., 130:1, 
1921. 

Fischell, E. E., and Kabat, E. A.: Suan mais of the Arthus phenomenon induced 
passively in the rabbit. J. Immunol., 55:337, 1947 

Fleischhacker, H.: Uther die Bedeutung der Reticuloendothelien und Plasmazellen des 
Knochenmarkes. Ergebn. d. inn. Med. u. Kinderh., 60:50 1. 

Fleischhacker, H.: Uber die Plasmazellen und reticuloendotheliale System des 
Knochenmarkes; Beitrag zur Herkunft der Plasmaeiweisskérper. Deutsches Arch. f. klin. 
Med., 186:506, 1940. 

Fleisher, M. S. and Jones, L.: Serum sickness in rabbits. J. Exper. Med., 54:597, 1931. 

Fox, R. - Disseminated lupus erythematosus—allergic disease? Arch. Path., 36:311, 1943. 

Fox, T. T., and ‘Messeloff, R.: Electrocardiographic changes in a case of serum sickness 
due ay tetanus toxoid. New York State J. Med., 42:152, 1942. 

French, A. J.: Hypersensitivity in the pathogenesis of the histopathologic changes associated 
with sulfonamide chemotherapy. Am. J. Path., 22:679, 1946. 

French, A. J., and Weller, C. V.: Interstitial myocarditis following clinical and experi- 


mental use of sulfonamide drugs. Am. J. Path., 18:109, 

Freund, J., and McDermott, K.: Sensitization to horse serum by means of adjuvants. 
Proc. .. Exper. Biol. & Med., 49:548, 1942. 

Friedberg, C. K., and Gross, L.:' Nonbacterial thrombotic endocarditis associated with 
acute an purpura. Arch. Int. Med., 58:641, 6. 

Friedberg, C. K., and Gross, L.: Periarteritis nodosa (necrotizing arteritis) associated with 


rheumatic oy disease. Arch. Int. Med., 54:170, 19 

Friedberg, C. K.; Gross, L., and Wallach, K.: See thrombotic endocarditis as- 
sociated with prolonged fever, arthritis, inflammation of serous membranes and wide- 
spread vascular lesions. Arch. Int. Med., 58:662, 1936. 

Friedman, B.; Jarman, J., and Klemperer, P.: Sustained hy ge following experimental 
unilateral renal injuries. Effect of nephrectomy. Am, J. M. -, 202:20, 1941. 

Furth, J.: Antigenic character of heated protein. J. Immunol., 10; 777, 1925. 

— Myokarditis. Munch. med. Wehnschr., 54:1057, 1907. 

Gerber, I. E.: The Shwartzman phenomenon’ in the Kidneys of rabbits. Observations on 
effects of intravenous administration of bacterial filtrates. Arch. Path., 21:776, 1936. 

Gerlach, W.: Studien tiber hyperergische Virch. Arch., 247:294, 19233. 

Gilman, R. L.: The Sener Osler syndrome; dermatosis combining features of lupus 
erythematosus. Arch, ee & Syph., 13:761, 6. 

Ginzler, A. M., and Fox, T. T.: Disseminated lupus erythematosus; cutaneous manifestation 
of niinencgy® pee — Sacks) ; report of case. Arch. Int. Med., 65:26, 1940. 

Goeckerman, upus erythematosus as systemic disease. J.A.M.A., 80: 542, 1923. 

Goldburgh, Gouley, B. A.: Postpubertal and its possible relations 
to thrombocytopenic rpura jhemorrhagica. Am. J. . Se., 200:499, 1940. 

Goldzieher, J. W., and i fis, 3 J. R.: Gross cerebral hemorrhage and vascular lesions in acute 
tuberculous meningitis and meningo-encephalitis. Am. J. Path., 23:133, a 

Goodman, Morton, J.: Periarteritis nodosa with recovery: Report of ee unusual case 
apparently due to sensitivity to sulfadiazine. Ann. Int. Med., 28:181, 8. 

Gormsen, H., and Heintzelmann, F.: Behavior of sedimentation reaction, — proteins, 
and sternal punctate in serum sickness. Nord. med. (Hospitalstid.), 11:2125, 1941. 
Gouley, B. A.: The evolution of the parenchymal lung lesion in rheumatic foie. Am. j. 

M. Sc., 196:1, 1938. 

eae rr and Eiman, J.: The pathology of rheumatic pneumonitis. Am. J. M. Sc., 
83:359, 193 

Govier, W. M.; Bergman, V., and Beyer, K. H.: Studies on mechanism of action of 
sympathomimetic amines; effect of sympathomimetic amines on succinoxidase system as 
of a-tocopherol phosphate. J. Pharmacol., 85:143 

Gratia, A., and Linz, R.: Les ae de Sanarelli et de Shwartzman ou lallergie 
hemorragique. Ann. Inst. Pasteur, 49:131, 

Gregory, J. E., and Rich, A. R.: The experimental production of anaphylactic pulmonary 
lesions with the basic characteristics of rheumatic pneumonitis. Bull. Johns Hopkins 
Hosp., 78:1, 1946. 

daaerconngl J.: Demonstration of agglutination and an agglutinin ‘blocking’ property in 
sera Me known cases of brucellosis. J. Bact., 54:269, 1947. 

Gross, L.: The heart in atypical verrucous endocarditis (Libman- Sacks). Libman Anniv. 
Vols., 2:527, 1932. 

Gross, L.: Cardiac lesions in Libman-Sacks disease with consideration of its relationship 
to acute a oa erythematosus. Am. J. Path., 16:375, i 

Gross, L.; Loewe, L., and ‘acid B.: Attempt to produce’ rheumatic fever in animals. 
"Exp. ited., 41, 

Gruber, G. B.: Zur Frage Periarteritis nodosa, mit besonderer der 
Gallenblasen—und Nieren Beteiligung. Virchow’s Arch. f. Path. / Anat., 258:4 1923. 

Gullickson, T. W., and Calverley, C. E.: Cardiac failure in cattle on vitamin- iE he Ta- 
tions as revealed by electrocardiograms. Science, 104:312, 1946. 

Hagebush, O. E.; Robben, F. J.; Fleisher, M. S., and Jones, L.: Serum sickness in rabbits. 
Reactions body temperature and leucocytic curves. Immunol., 22-373, 1932. 

Haining, R. B., and Kimball, S.: Polyarteritis nodosa. Am. J. Path., 10:349, 1934, 

Ham, A. W.: Coronary and ae sclerosis, periarteritis nodosa, chronic nephritis and 
hypertension as sequelae to a single experimentally produced widespread calcium pre- 
cipitation in Arch, Path., 29:731, 1940, 


Hansen-Pruss, and Croton, E. G.: Allergic pulmonary consolidations (Léffler 
syndrome). 2:85, 1944. 


= 

q 

| 
| 
4 

| 4 

= 

| ai 

» 
| 
‘ 
4 
= 


PROGRESS IN ALLERGY 


Harkavy, J.: Vascular allergy; pathogenesis of bronchial asthma with recurrent pulmonary | 
infiltration and eosinophilic polyserositis, Arch. Int. Med., 67:709, 1941. 

Harkavy, 7? Vascular allergy. J. Allergy, 14:507, 1943. 

Harkavy, J.: Vascular allergy. Clinics, “6: 504, 1946. 

Harkavy, J.: Cardiac arrhythmia with special reference to paroxysmal tachycardia, auricular 
fibrillation and premature beat in constitutionally allergic individuals. J. Mt. Sinai _ 
Hosp., 5:273, 1938. > 

Harris, W. H.: Etiology and pathology of periarteritis nodosa. South. Med. J., 19:344, | 


Hartley, P.: The role of re constituents of serum in certain serological reactions. — 
Brit. J. Exper. Path., 6:189, 1925 
Hehre, E., and Freund, a: ‘Sensitization, antibody formation and lesions produced by | 
tubercle bacilli in the albino rat. eo. Path., 27:289, 1939. a. 

Heidelberger, M., and Anderson, D. Immune response of human beings to brief infec- 
tions with J. Clin. 23:607, 1944. 

Heidelberger, Mt ., and MacPherson, C. F. C Quantitative micro-estimation of antibodies in| 
sera of man and other animals. Science, “97: 405, 1 

M., and MacPherson, C. F. C.: to reference above (Science, 97: 
405, 1943). Science, 98:63, 1943. 

Henning, L.: Gelingt es bei Meerschweinchen mit Gemischen aus alkoholischen Extrakten 
arteigener Organe und Schweineserum positive Seroreaktionen, sowie anaphylaktische 
— -Antikérper zu erzeugen? Ztschr. f. Immunitatsforsch u. exper. Therap., 55:19, 
1928. 

Herbut, P. A., and Kinsey, F. R.: Transitory pulmonary infiltrations (Léffler’s syndrome) 
in rabbits. Arch. Path., 41 :489, 1946. 

Hickman, K. Cc. D., and Harris, P. L.: Advances in Enzymology. 6:469, 1946. 

Holly, S. W.: Corneal reactions of normal and of tuberculous guinea pigs to tuberculo- 
protein abt tuberculo-phosphatide. Am. J. Path., 11:937, 1935. 

Holman, R, L.: Acute necrotizing arteritis, aottitis, and auriculitis following uranium | 
nitrate injury in dogs with altered plasma proteins. Am. J. Pat 17:359, 1941 : 

Holman, R. L.: Experimental necrotizing arteritis in dogs. ITI. nephrectomy 
effective as heavy metal injury in its production. Am. J. Path., 19:147, k 

Holman, R. L.: Experimental necrotizing arteritis in dogs. IV. Alteration of the blooc 
plasma proteins not essential. Am. J. Path., 19:159, 1943. - 

Holman, R. L.: Necrotizing arteritis in dogs related to diet and renal insufficiency. V. 
Evidence for a dietary factor. Am J. Path., 14:977, 194 7 

Holman, R. L.: Necrotizing arteritis in dogs’ related to diet and renal insufficiency. VI. _ 
Associated lesions: stomatitis, gastroenteritis, and pancreatic fat necrosis. Am. J. Path., 
19:993, 1943. 

Holman, R. L.: Prevention of seuerenntet arteritis in dogs by Vitamin E. Proc. Soc. 
Exper. Biol. & Med., 66:307, 

Holman, R. L., and Hewitt, 4 necrotizing arteritis. II. Mercuric chloride 
as effective as uranium nitrate in its production. Proc. Soc. Exper. Biol. & Med., 
49:58, 1942. 

Holman, R. L., and a ™M. C.: ‘Dietary factor’ in necrotizing arteritis in dogs < 
lipid ee Proc. Soc. Exper. Biol. & Med., 63:87, 1946. 

Horsfall, F. L., Jr., and Goodner, K.: Lipoids and immunological reactions: the relation — . am 
s hospholi pids to type-specific reactions of anti-pneumococcus horse and rabbit sera 

Med -, 62:485, 1935. 

Hodstait F. L., Jr., and Goodner, K.: Lipids and immunological reactions; further ex- 
periments on relation of lipids to type-specific reactions of anti-pneumococcus sera. 
J. Immunol., 31:135, 1936. 

Horton, B. T., and Magath, T. B.: Arteritis of the temporal vessels: Report of seven cases. 
Proc. Staff Meet., Mayo er 12:548, 1937 

Horton, B. T.; Magath , T. B., and Brown, G. E.: An undescribed form of arteritis of the 
temporal vessels, Proc. stil Meet., Mayo Clin., 7:700, 1932 

Horton, B. T.; Magath, T. B., and Brown, G. E.: ‘Arteritis of the temporal vessels; 
previously undescribed form. Arch. Int. Med., 53:400, 1934. 

Houchin, O. B.: In vitro effect of a-tocopherol and its phosphate derivative on oxidation + 
in muscle tissue. J. Biol. Chem., 146:313, 1942. 

Houchin, O. B., and Matill, H. A.: Influence of parenteral administration of a-tocopherol | 
phosphate on metabolic processes in dystrophic muscle. J. Biol. Chem., 146:309, 1942. 

Hoyne, A. L., and Steiner, M. M.: Periarteritis nodosa complicating scarlet fever with 
unusual syndrome of nephritis and _polyneuritis. Am. J. Dis. Child., 59:1271, 1940. 

Huebschmann: Das Verhalten der Plasmazellen in der Milz bei infektiosen’ Prozessen. 
Verhandl. d. deutsch. Path. Gesellsch., 16 Tag, Marburg, pp. 110, 1913. ol 

Humphreys, E. M.: The cardiac lesions of acute disseminated lupus erythematosus. 

Int. Med., 28:12, 1948. ; 

Jadassohn, J.: Lupus erythematosus. in Mracek, F.: Handbuch der Hautkrankheiten. 
Vienna: Alfred Hoelder, 1904, Vol. 3. 

Jaffe, lesiones miocardicas y hepaticas en animales alergicos. Rev. sudam. morfol., 

4: 

Jarcho, §S.: Lupus erythematosus associated with visceral vascular lesions; series of 
mone ay cases, Bull. Johns Hopkins Hosp., 59:262, 1936. 

ennings, Arteritis of temporal vessels. Lancet, 1:424, 1938. 

N. A. and arteriosclerosis. Some additional 

Path., 45:271, 
Hencke- Hdbch. d. spez. path. Anat. u. Histol., 
4, 

aoe ES Weiters Untersuchung rad die hyperergische Entziindung, insbesondere die 

Aortitis. Ziegler’s Beitr., 
E. = and Boldt, M. Quantitative study of passive anaphylaxis in the guinea 

. Immunol., 48: ist: “1044 
+» and Landow, H.: A Quantitative study of passive anaphylaxis in the guinea 

pig, I. 7 Immunol., 44: 69, 1942, 

Kagan, B. M.: Hyperglobulinemia. Am, J. M. Sc., 206:309, 1943. 

Kaposi, M.: Neue Beitrage zur Kenntnis des Lupus erythematodes. Arch. f. Dermat. u. 
Syph., 4:36, 

Karsner, H. T., and Bayless, F.: Coronary arteries in rheumatic fever. Am. Heart J., _ 
9:557, 1934. 


ANNALS OF ALLERGY 


= 
/122, 
124. 
125. 
125a 
4! 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
433, 
134. 
@ 135. 
136. 
— 
4 
138. 
139. 
140. 
141. 
if 
142. 
143. 
144. 
; 145. 
147. 
148. 
149, 
151. 
4 152. 
153, 
v 
154, 
155. 
157. 
158, 
4 
159, 
160. 
161. 
162. 
144 


PROGRESS IN ALLERGY © 


163. Karsner, H. T.; Ecker, E. E., and Jackson, E. L.: Shwartzman phenomenon in rabbit 
stomach. Proc. Soc. Exper. Biol. & Med., 29:319, 1931. 

164. Kaunitz, H., and Pappenheimer, A. M.: Oxygen consumption in vitamin E deficiency. 
Am. J. Physiol., 138:328, 1943 

165. Keefer, C. S., and Felty, A. R.: Acute disseminated Dg erythematosus. Report of three 
fatal cases. Bull. Johns Hopkins Hosp., 35:294, 1924. 

166. Keil, H.: Relationship between lupus erythematosus a tuberculosis; critical review based 
on observations at necropsy. Arch. Dermat. & Syph., 28:765, 33. 

167. Keil, H.: Relation between ‘‘systemic’ lupus erythematosus and a peculiar form of 
thrombocytopenic purpura. Brit. J. Dermat., 49:221, 1937 

168. Keil, ‘ Dermatomyositis and_ systemic lupus erythematosus: I. A clinical report of 
“transitional”? cases with a consideration of lead as a possible etiologic factor. Arch. Int. 
Med., 66:109, 1940. 

169. Keil, H.: Conception of lupus erythematosus and its morphologic variants, with particular 
reference to ‘‘systemic” lupus erythematosus. Arch. Dermat. & Syph., 36:729, 1937. 

170. Kimmelstiel, P.: Acute hematogenous interstitial nephritis. Am. J. Path., 14:737, 1938. 

171. Kirchheimer, W. F., and, Weiser, R. S.: Passive transfer of tuberculin sensitivity with 
cells of tuberculous guinea pigs. Proc. Soc. Exper. Biol. & Med., 66:166, 5 

172. Kleczkowski, A.: The effect of heat on the flocculating antibodies of rabbit antisera. 
Brit. J. Exper. Path., 22:192, 1941. 

173. Kleczkowski, ‘A.: The conversion of non- precipitating inhibiting protein complexes into forms 
again precipitable by antisera to the original proteins. Brit. J. Exper. Path., 26:33, 1945. 

174. Kleczkowski, A.: Specific precipitation of one protein by one antiserum to another. Brit. jy. 
Exper. Path., 26:41, 1945. 

175. ae a P.: The pe athogenesis of lupus erythematosus and allied conditions. Ann. Int. 
Med., 28:1, 1948. 

76. Klemperer, P.; Pollack, A. D., and Baehr, G.: Pathology of disseminated lupus erythematosus. 
Arch. Path., 52% 569, 941, 

77. Klinge, F.: Der Rheumatismus. Ergeb, d. allg. Path., 27:1, 1933. 

78. Klinge, F.: Die Eiweissiiberempfindlichkeit (Gewebsanaphylaxie) der Gelenke. Experi- 
mentelle pathologisch-anatomische Studie zur Pathogenese des Gelenkrheumatismus. 
Beitr. z. path. Anat. u. z. allg. Path., 83:185, 1929. 

179. Kolouch, F.: A. study of the bone marrow plasma cell of mammals with special reference 
to its origin in the rabbit under normal and experimental conditions. Thesis, University 
of Minnesota, 1, 1938. 

180. Kolouch, F.: Origin of bone marrow plasma cell associated with allergic and immune states 
in rabbits. Proc. Soc. —— Biol. & Med., 39:147, 1938. 

181. Kolouch, F.; Good, R. A., and Campbell, B.: The reticulo-endothelial origin of the bone 
marrow plasma cells - hypersensitive states. J. Lab. & Clin. Med., 32:749, 1947. 

182. Krupp, M. A.: Urinary sediment in visceral angiitis (periarteritis nodosa, lupus erythema- 
tosus, Libman-Sacks ‘“disease’’): quantitative studies. Arch. Int, Med., 71:54, 4: 

183. Kussmaul, A., and Maier, R.: Uber eine bisher nicht beschriebere eigenthiimliche 
arterienenkrankung (Periarteritis Nodosa), die mit Morbus’ Brightii and _ rapid 
fortschritender allgemeiner Muskellahnnung einhergehet. Deutsches Arch. f. klin. Med., 

1:484, 1865. 

184, Lamb, A. R.: Periarteritis ene clinical and pathological review of the disease. 
Arch. Int. Med., 14:481, 1914 

185. Landsteiner, K., and Chase, M. W.: Studies on sensitization of animals with simple 
chemical compounds; anaphylaxis induced by picryl chloride and 2:4 dinitrochloro- 
benzene. J. Exper. Med., 66:337, 1937. 

186. Landsteiner,’ K., .and Chase, M. W.: Studies on sensitization of animals with simple 
chemical compounds; experiments on sensitization of guinea pigs to poison ivy. J. Exper. 

‘ Med., 69:767, 1939. 
187. Landsteiner, ’and Chase, M. W.: Studies on sensitization of animals with simple chemical 


- compounds; skin sensitization induced by injection of conjugate. J. Exper. Med., 73:431, 
1941, 
J 188. Landsteiner, K., and Chase, M. W.: Experiments on transfer “A >_cutaneous sensitivity to 
; 7 simple compounds. Proc. Soc. Exper. Biol. & Med., 49:688, 
7 189. Landsteiner, K., and Jacobs, J.: Studies on the sensitization ma animals with simple 
chemical compounds. J. Exper. Med., 64:625, 1936. 
190. Landsteiner, K., and Van der Scheer, J.: ‘Anaphylactic shock by azo dyes. J. Exper. Med., 
57:633, 1933. 
191. Lebowich, J., and Hunt, H. D.: The diagnostic significance of eosinophilia in periarteritis 
1940. 


nodosa. Am, J. Clin. Path., 10:642, 

192. Lederer, M., and Rosenblatt, P.: Death during ea ag therapy; pathologic and 
clinical observations on four cases with autopsies. J.A. 78, 1942 

193. Leiter, L., and. Eichelberger, L.: Studies on renin: the poet of the pressor effect of 
large doses in conscious normal and renally abnormal dogs. Observations on anesthetized 
and uremic dogs and = anaphylactic and pathological effects of pig renin. J. Clin. 
Investigation, 22:11, 1 

194. Leschke, E., and W es E.: Der Werlhofsche Blutfleckenkrankheit (thrombopenische 

Pupura). Ein Beitrag zur Pathologie der Blutplattchen und _ capillaren und = zur 
Pathogenese der hamorrhagischen Diathese. Ztschr. f. klin, Med., 102:649, 1926. 

195. Levine, P.; Burnham, L.; Katzen, E. M., and Vogel, P.: The role of iso-immunization in 
the pathogenesis of erythroblastosis fetalis. Am. J. Obst. & Gynec., 42:925, 1941. 

196. Libman, E., and Sacks, B.: A hitherto undescribed form of valvular and mural endo- 
carditis, Arch. Int. Med., 33:701, 1924, 

197. Lichtenstein, L., and Fox, L. J.: Necrotizing arterial lesions resembling those of_ peri- 
arteritis nodosa and focal visceral necrosis following administration of sulfathiazole. 
Am. J. Path., 22:665, 1946. 

198. Lin, H. A. oe Is toxemia of pregnancy an allergic reaction? Am. J. Obst. & Gynec., 


54:97, 
199, Léffler, W.: Zur Differential-Diagnose der iiber flichtige Suceedan- 
Infiltrate (mit Eosinophilie). Beitr. z. Klin. d. Tuberk., 368, 1932. 


200. Léffler, W.: Die fliichtigen Lungeninfiltrate mit asin Schweiz. med. Wcehnschr., 
66:1069, 1936. 

201. Loftis, E. L.: Purpura due to injection of estrogenic substances. Arch. Dermat. & Syph., 
43:138, 1940. 


JANUARY-FEBRUARY, 145 


' 
4 
. 
4 


PROGRESS IN ALLERGY 


me T.: The production of experimental nephritis by repeated proteid intoxication. 

"Med., 18:678, 1913. 

aie i. Hypertension and necrotizing arteritis in the rat following renal infarction. 
Arch. Path., 41:231, 1946. 

Loveless, ‘M. H.: Immunological studies of pollinosis; presence of two antibodies related to 
same pollen-antigen in serum of treated hay fever patients. J. Immunol., 38:25, 1940. 
Loveless, M. H.: Immunological studies of pollinosis; passive sensitization of man through 

transfusion. J. Immunol., 41:15, 1941. 

Loveless, M. H.: Immunoiogical studies of pollinosis; fluctuations in antibody titer of 
normal individuals eens. and intravenously injected with pollen-extract over 
protracted periods. J. Immunol., 44:1, 1942. 

Loveless, M. H.: Immunological studies of pollinosis; a between thermostable 
antibody in circulation and clinical immunity. J. Immunol., 47:165, 1943. 

J. B., and Corson, E. F.: Lupus erythematosus: increased incidence, hema- 

toporphyrinuria, and spectroscopic findings. Arch. Dermat. & Syph., 37:403, 1938 

MacDonald, J. A., and Moser, R. H.: Periarteritis and arteritis of the temporal vessels; 
case report. Ann. Int. Med., 10:1721, 1937. 

Markoff, N. G.: Die Reticuloendothelien des Knockenmarks, beurteilt durch Sternalpunktion. 
Deutsches Arch. klin. Med., 180:£30, 1937. 

Masugi, M., and Uber abergische Norgange bei Allgemeininfection_ von 
Standpunict der experimentellen Forschung. Beitr. z. path. Anat. u. z. allg. Path., 
96:391, 1 

Masugi, M., and Sato, Y.: ttber die allergische Gewebsreaktion der Niere. Zugleich ein 
experimenteller Beitrag zur Pathogenese der diffusen und der 
Periarteritis nodosa. Virchow’s Arch. f. Path. Anat., 293:61 ; 

Masugi, M., and Ya, S.: Die diffuse Sklerodermie und ihre Eaaseibene. Virchow’s 
Arch. f. Path. Anat, 302:39, 1938. 

McEwen, E. L.: Erythema multiforme: Report of case with necropsy findings and de- 
ductions. ee” ermat. & Syph., 13:331, 1926. 

Merkel, Lg C. - Crawford, R. C.: Pathologic lesions produced by sulfathiazole. J.A.M.A., 
119:7 194 

Metz, W.: Die Sp emg Reaktionserscheinungen an der Gefasswand bei hyperergischen 
Zustanden und deren Beziehungen zur Periarteritis nodosa. Beitr. z. path. Anat. u. z. 
all. Anat., 88:17, 1932. 

Miale, J. B.: The hematologic response in dogs to the administration of anti-spleen serum. 
Blood, 2:175, 1947. 

Miale, J. B.: Characteristic urinary findings in visceral angiitis (periarteritis nodosa, 
lupus erythematosus). J. Path., 17:820, 

Miale, J. B.; Doege, Ge , and Piehl, M.: "Acute panarteritis in allergic persons. Arch. 
Int. Med., 80:791, 

Middleton, Ww. J. C.: The diagnosis of periarteritis nodosa. Am. J. 
M. Sc., 190:291, 1935. 

Miller, F. fea Induced development and histogenesis of plasma cells. J. Exper. Med., 
54:333, 193 

Minot, G. R.: Purpura hemorrhagica —_. Sates an acute type and an intermittent | 
menstrual type. Am. J. M. Sc., 192:4 1936, 

Miura, T.: Untersuchungen iiber die Hees A Serumkrankheit. Trans. Soc. Path. 
Jap., 30: :378, 1940. 

Moen, J. K., and Swift, H. F.: Tissue culture studies on bacterial hypersensitivity; 
tuberculin sensitive tissues. J. Exper. Med., 64:339, 1936. 

Monchenberg, J.: Die ge gee des Myocards und des Spezifischen Muskelsystems. 
Henke- Lubarsch, Hdbch, d. ee path. Anat. u. Histol., Berlin, 1924, p. 290. 

More, R. H.; McMillan, iG: ., and Duff, G. L.: The pathology ‘of sulfonamide allergy in 
man. Am. J. Path., 29903, 1946. 

Morgulis, S., and Jacobi, H. B.: Perspective of biochemical defects it, ene in vitamin E 
deficiency, Quart. Bull. Northwestern Univ. M. School., 20:92, 

Moritz, A. R., and Morley, J. D.: Shwartzman phenomenon in My tem joints of rabbits. 
Proc. Soc. Exper. Biol. & Med., 29:321, 1931 

Nagy, G.: Question of dysovaric purpura ‘and roentgen castration in chronic hemorrhagic 
purpura. Ztschr. f. klin. Med., 102:284, 1925. 

Neuberger, K. T.; Geever, E. F., and Rutledge, E. K.: Rheumatic pneumonia. Arch. 
Path., 37:1, 1944. 

Odel, H. M., and Horton, B. T.: Angina pectoris; manifestation of thiocyanate ay 
treated with histamine; ernest of three cases. Proc. Staff Meet., Mayo Clin., 18:279, 

Old, J. W., and Russell, W. O.: Congenital heart disease with necrotizing pins 
(periarteritis nodosa) limited to the pulmonary arteries; report of a case with necropsy. 
Am. J. Path., 23:903, 1947. 

Ophuls, W.: Periarteritis acuta nodosa. Arch. Int. Med., 32:870, 1923. 

Opie, E. L.: Pathogenesis of the specific ey reaction of immunized animals 
phenomena). J. Immunol., 9:259, 1924 


Opie, E. L.: Inflammatory reaction of the immune animal to antigen (Arthus phenomenon) 
and its relation to antibodies. J. Immunol., 9:231, 1924. 
Opie, E. L.: Desensitization to.local action of antigen (Arthus phenomenon). J. Immunol., 


9:247, 1924. 

Orzechowski, K.: Disseminierte coe, Myositis und Lupus erythematosus. Arch. f. 
Dermat. u. Syph.. 137 :369, 

Osgood, E. E., and Hunter, WwW. e “Plasma cell leukemia. Folia haemat. » 52:369, 1934, 

Osler, W.: On the visceral complications of erythema exudativum multiforme. Am. a 
M. Sc., 110:629, 1895. 

Osler, W.: The visceral lesions of the erythema group. Brit. J. Dermat., 12:227, 1900. 

Osler, W.: On the visceral manifestations of the erythema group of skin diseases. Am. J. 

M. Se., 127:1, 1904. 

Osler, W.: The visceral lesions of purpura and allied conditions. Brit. M. J., 1:517, 1914. 

Pappenheimer, A. M.: Muscular disorders associated with deficiency of vitamin E. Physiol. 
23:37, 1943. 

Pappenheimer, 4 A. M., and Von ie, W. C.: Studies on the pathology of rheumatic 
ever Path., 3:583, 1927. 

Peale, A. R.; ena N., and Lucchesi, P. F.: | Periarteritis nodosa complicating scarlet 
fever. Am. J. Dis. Child., "72: 310, 1946. nd 


ANNALS OF ALLERGY 


202. 
203. 
204. 
205. 
206. 
207. 
«a 
208. 
i 209. 
210. 
211. 
212. 
e 
213. 
214. 
215. 
— 
217. 
219, 
220. 
222. 
223. 
a 
225. 
226. 
227. 
228. 
Cc 229, 
230. 
231. 
232. 
233. 
234. 
235. 
236. 
237. 
239, 
‘ 
240. 
244, 
242, 
243. 
284, 
245. 


246. Pernet, G.: Le lupus erythemateux aigu d’emblee. These de Paris, 1908. 
247, Pollak, A. D.: Visceral and vascular lesions in scleroderma. Arch. Path., 29:859, 1940. 
248. Race, R. R.: ‘oo antibody in human serum. Nature. London, 153: 771, 1944, 
249. Rackeman, F. : Clinical Allergy. New York: The MacMillan Co., 1931, 
250. Rackeman, FM. . and Green, J. E.: Periarteritis nodosa and asthma. Tr. A. Am. Physi- 
cians, 5 2; 
251. Rakow, H. L., pay ‘Taylor, J. S.:. Acute disseminated lupus erythematosus, without 
cutaneous: ae uae and with heretofore undescribed pulmonary lesions. Arch. Int. 
ed., 7 
252. eg = x" Placental transmission of alimentary anaphylaxis. Proc. Soc. Exper. Biol. & 
Med., 
253. Ratner, B.: Allergy, Anaphylaxis, and Immunotherapy. Baltimore: Williams and Wilkins 
0., 1943 
254. Ratner, B.; Jackson, H. C., and Gruehl, H. L.: Transmission of protein hypersensitiveness 
from mother to offs ring; passive sensitization in utero. J. Immunol., 14:291, rh 
‘ 255. Ratner, B.; Jackson, C., and Grue H. L.: Transmission of protein hypersensitiveness 
from mother to offspring; active sensitization in utero. J. Immunol., 14:303, 1927 
256. Reifenstein, E. C.; Reifenstein, E. C., Jr., and Reifenstein, G, H.: ‘A variable symptom 
complex of undetermined etiology with fatal termination including conditions described 
as visceral erythema group (Osler), disseminated lupus erythematosus, atypical verrucous 
endocarditis (Libman-Sacks), fever of unknown “— (Christian), and diffuse peripheral 
vascular disease (Baehr and others). Arch. Int. Med., 63:553, i939, 
257. Reinman, H. A.; Price, A. H., and Herbut, P. A.: Trichinosis’ and periarteritis nodosa. 
A.M.A., 122:274, 1943. 
258. Rice, D. A., and Scott, J. W.: Eosinophilia with transient lung infiltration (L6ffler’s 
syndrome). Canad. M. A. J., 57: 286, as 
259 oe ia aae role of hypersensitivity’ in periarteritis nodosa. Bull. Johns Hopkins Hosp., 
260. Rich, A. R.: Additional evidence of the role of hypersensitivity in the etiology of 
riarteritis nodosa. Bull. Johns Hopkins Hosp., 71:375, 1942. 
261. Rich, A, R.: ypeerae to iodine as a cause of periarteritis nodosa. Bull. Johns 
Hopkins, Hosp 77:43, 1945 
262. Rich, A. paccumuabeeier in disease, with especial reference to periarteritis nodosa, 
rheum: hy fever, disseminated lupus erythematosus, and rheumatoid arthritis. Harvey 
Lecture, 1946. 
263. Rich, A. R.: Inflammation in resistance to infection. Arch, Path., 22:228, 1936. 
264 _ a R.: Acute splenic tumor produced by non-bacterial antigens. Proc. Soc. Exper. 
& 32:1349, 1935. 
265 Rich, ¥ R.: Additional evidence of the role of hypersensitivity in the etiology of _peri- 
arteritis nodosa. Another case associated with sulfonamide reaction. Bull. Johns 
Hosp., 71:375, 1942. 
266. Rich, A. R., and Follis, R. H., Jr.: Studies on the site of sensitivity in the Arthus 
henomend Bull. Johns Ho dking Hosp., 66:106, 1940. 
267. Rich, A. R., and Gregory, J. The experimental demonstration that Dg nodosa 
is a of hypersensitivity, ull. Johns Hopkins Hosp., 77: 
268. Rich, A. R., and Gregory, J. E.: Experimental evidence that lesions with the basic 
characteristics of rheumatic carditis can result from anaphylactic hypersensitivity. Bull. 
Johns Hosp., 73:239, 1943. 
269. Rich, A. a and Gregory, J. E.: Experimental, anaphylactic lesions of the coronary 
arteries the “‘sclerotic” ty a —- associated with rheumatic fever and dissemi- 
nated lupus erythematosus. Johns Hopkins Hosp., 81:312, 1947. 
270. -_— Fa R., and Gregory, J. E: en the anaphylactic nature of rheumatic pneumonitis. 
Johns Hopkins Hosp., 73:465, 
271 Rich * R., and Lewis, M. R.: The nature of allergy in ca as revealed by 
tissue culture studies. Bull. qn" Hopkins Hosp., 50:115, 
272. Rich, A. R., and Lewis, M. The mechanism of allergy A “tuberculosis. Proc. Soc. 
Exper. Biol. & Med., 05 "1938. 
273. Rittwagen, M.: Romano, F. J., ‘and Soigals, M. P.: Incidence of allergy in children with 
rheumatic fever. Arch. Pediat., 63:639, 1946. 
274. Roessle, R.: Die geweblichen Ausserungen der Allergie. Wien. klin. Wehnschr., 45:609, 
1932. 
275. Roger, H., and Paillas, J.: Les complications encéphalique de la maladie sérique. Paris 
fed., 101:230, 1936. 
276. Rose, Ng -, and Goldberg, L. C.: Visceral lesions of acute disseminated lupus erythematosus. 
M. Clin. North America, 19: 333, 1935. 
277. Rose, E., and Pillsbury, D. M.: Acute disseminated lupus erythematosus—a systemic disease. 
Ann. Int. Med., 12:951, 1939, 
278. Rost, G. A.: Lupus erythematosus als allergischhyperergische systemerkrankung. Arch. 
Dermat. u. Syph., Berlin, 186:259, 1947 
279. Rushmore, S.: Purpura complicating pregnancy. Am. J. Obst. & oe, 10:553, 1925. 
280. Sanarelli,; G.: Experimental cholera. Ann. de Il’Inst. Pasteur, 38:1 924. 
281. Sanarelli, G.: Hemorrhagic allergies (Sanarelli-Shwartzman ye na in human and 
experimental pathology. Schweiz. med. Wehnschr., 65:95, os 
282. Sato, Y.: die spezifischen Organveranderungen der bei wiederholter, 
parenteraler Eiweisszufuhr. Trans. Soc. Path. Jap., 24:293, 1934 
283. Scherago, M.: Bacterial allergy. Ann. Allergy. 5:1, 1947. 
284. Schonholzer, G.: Die Bindung von Prontosil und die Bluteiweiskorper. Klin. Wehnschr., 
19:790, 1940. 
285. Schuermann, B.: Zur Klinik und Pathogenese der Dermatomyositis (Polymyositis). Arch. f. 
Dermat., 178:414, 1939. 
286 Schwentker, F, F., and Comploier, F. C.: Production of kidney antibodies by infection of 
homologous kidney plus bacterial toxins. J. Exper. Med., 70:223, 1939. 
287. Seegal, B. C., and Loeb, E._N.: Effect of anti-placenta serum on development of fetus in 
— tat. Proc. Soc. Exper. Biol. & Med., 45:248, 1940. 
288. Selye, H., and Pentz, E. I.: Pathogenetical correlations between periarteritis nodosa, renal 
hypertension, and rheumatic lesions. Canad. M. A. J., 49:264, 1943. 
289. Senear, F.E., and Usher, B.: An unusual type of pemphigus, —— features of 
lupus erythematosus and pemphigus. Arch. Dermat. & Syph., 27:498, 1931 
JANUARY-FEBRUARY, 1949 147 


* 
“A 
= 
¢ 
: 
| 


295. 


296. 


_ PROGRESS IN ALLERGY 


Shookhoff, C., and Lieberman, D. L.: Hypersensitiveness to acetyl salicylic acid expressed 
by angina pectoris syndrome with and without urticaria. J. Allergy, 4:506, 1933. 

Shute, E. V.; Vogelsang, A. B.; Skelton, F. R., and Shute, W. E.: The influence of 
vitamin E on vascular disease. Surg., Gynec. & Obst., 86:1, 1948. 

Shwartzman, G.: Studies on Bacillus typhosus toxic substances phenomenon of local skin 
reactivity to B. typhosus culture filtrate. J. Exper. Med., 48: 247, 8. 

Shwartzman, G.: Phenomenon of Local Tissue Reactivity. New York: Paul B. Hoeber, 1937. 

Shwartzman, G.: Concerning specificity and_ nature of phenomenon ‘of local skin reactivity 
to various bacterial filtrates. J. Exper. Med., 51:571, 19: 

Shwartzman, G.: Phenomenon of local skin reactivity to bacterial filtrates: elicitation of 
local reactivity by way of vascular system. J. Exper. Med., 62:621, i 

eg G.: New method for demonstration of antigen- -antibody combination. Science, 
6:127, 1932. 


296a Smadel, J. E., and Swift, H. F.: Experimental nephritis in rats induced by injection of 


anti-kidney serum; chronic nephritis of insidious development following apparent re- 
covery from acute nephrotoxic nephritis. J. Exper. Med., 74:345, 1941. 

Smith, C. E.: Menstrual purpura. New Orleans M. & S. J., 90:214, 1937. 

Smith, C. C., and Zeek, P. M.: Studies on periarteritis n II. The role of various 
factors in e etiology of periarteritis nodosa in pred pie animals, Am. J. Path. 
23:14 194 

Smith, C. C.; Zeek, P. M., and McGuire, J.: Periarteritis nodosa in experimental hyper- 
tensive rats and ‘dogs. Am. J. Path., 20:721, 1944. 

Smoot, R. H.: Sulfonamide death with cerebral vascular necrosis and leukocytosis. Jefferson 
Hillman Hosp. Bull., 1:65, 1947. 

Stickney, J. M., and Keith, N. M.: Renal involvement in disseminated lupus erythemato- 
sus. Arch. Int. Med., 66:643, 1940. 

Swift, H. F.: Rheumatic fever. J.A.M.A., 92:2071, 1929. 

Szepsenwol, J., and Witebsky, E.: Recherche de Pantigéne “Forsman” dans l’oeuf et 

. dans certaines regions de l’embryon de poulet. Comp. rend. Soc. de Biol., 115:1019, 

1934. 

Taussig, L.: The Senear-Usher syndrome: A variety of lupus erythematosus. Arch. 
Dermat. & Syph., 27:498, 1933. 

Taussig, A. E., and Somogyi, M.: Hyperglobulinemia in granuloma inguinale. J. Lab. 
& Clin. Med., 25:1070, 1940. 

Towle, H. P.: Dermatomyositis. Arch. Dermat. & Syph., 34:298, 1936. 

Treffers, H. P.; Heidelberger, M., and Freund, J.: Antiproteins in horse sera. IV. Anti- 
bodies to rabbit serum and their interaction with antigen. J. Exper. Med., 86:95, 1947. 

Tremaine, M. J.: Subacute Pick’s disease (polyserositis) with s sheartheitio and glomerulo- 
nephritis: A report of two fatal cases. New England J. Med., 211:754, 1934. 

Tschamer, F.: Ein Weiterer Beitrag zur Kenntnis der Periarteritis nodosa. Frank. 
Zeitschr., 23:344, 1920. 

Dermatomyositis: A study of three cases. New England J. Med., 216:158, 


Anaphylactic properties of photo-oxidized rabbit antisera (vs. sheep erythrocytes 
and ree and horse antiserum (vs. diptherial toxin) containing “univalent’”’ 
antibodies. J. Immunol., 51:329, 1945. 

Tyler, A.: Conversion of agglutinins and precipitins into “univalent” (non-agglutinating 
or nonprecipitating) antibodies by photodynamic irradiation of rabbit antisera vs. 
pneumococci, sheep red cells and sea urchin sperm, J. Immunol., 51:157, 1945. 

Urbach, E.: Endogenous allergy. Arch. Dermat. & Syph., 45:697, 1942. 

Urbach, E.. and Shay, H.: Severe light hypersensitiveness cured by cholecystectomy. 
Ann. Allergy, 3: 124, 1945. 

Van der Sar, A.: Pulmonary ascariasis: its relationship to the eosinophil lung and Léffler’s 
syndrome. Am. Rev. Tuberc., 53:440, 46. 

Vaubel, E.: Die Fiweissiiberempfindlichkeit (Gewebshyperergie) des Bindesgewebes. Zieg- 
ler’s Beitr., 89:374, 1932. 

Vaughn, W. T., and Hawks, E. K.: Angioneurotic edema with some unusual manifesta- 
tions. J. Allergy, 27125, 1931. 

— aa Periarteritis nodosa and arteritis syphilotica cerebralis. Zeigler’s Beitr., 40:409, 


Vothard F., and Fahr., K. T.: Die Brightische Nierenkrankheit. Berlin: Julius Springer, 


Teo *Glahn, W. C., and Pappenheimer, A. M.: Specific lesions of peripheral blood vessels 
in rheumatism. Am. J._Path., 2:235, 1926. 

von Meyenburg, H.: Das Eosinophile Lungeninfiltrate pathologische Anatomie und Patho- 
genese. Schweiz. med. Wehnschr., 72:809 

von Rokitanski, G.: tYber einige der wichtigsten Erkrankungen der Arterien. Deukschr. 

k. Akad. d. Wissensch., 4:49, 2. 

Ww adsworth, G. H., and Brown, G. H.: Serum reaction complicated by acute carditis. 
J. Ped., 17:80, 1940. 

Wanderer, E.: Dermatomyositis. Zentralbl. f. Haut- u. Geschlechtskr., 53:145, 1936. 

Fall Rheumatische Myokarditis. Verh. d. deutch. path., Gesellschft., 
18:22 

Watson, C. J.; Schultz, A. L., and Wikoff, H. M.: Purpura following estrogen therapy, 
with particular reference to hypersensitivity to (diethyl) stilbesterol and with a_ note 
on the possible relationship of purpura to endogenous estrogens. J. Lab. & Clin. Med., 


Immunological specificity of sulfonamide azoproteins. J. Infect. Dis., 


Wedum, A. G., and Wedum, B. G.: Serum precipitation reaction in rheumatic fever 
and in other conditions. Proc. Soc. Exper. Biol. & Med., 61:432, 1946. 

Wiener, A. S.: New test (blocking test) for Rh sensitization. Proc. Soc. Exper. Biol. & 
Med., 56:173, 1944. 

Wiener, A. S., and Karow, H. E.: Diagrammatic representation of the human blood 
group reactions. J. Immunol., 49:41, 1944. 

Wilcox, H. B., Jr., and Andrus, E. C.: Anaphylaxis in isolated heart. J. Exper. Med., 
67 :169, 1938. 

Williams, E, B., Jr., and Walker, W. H.:__Léoffler’s syndrome: report of a case with a 
brief review of the literature. J. Nat. M. Assn., 39:211, 1947. 


ANNALS OF ALLERGY 


290. 
291. 
292. 
a 293. 
+ 
a 
q 
i? 
— 
7 
7 
i 
y 
='} > 
313. 
7 314. 
317. 
318. 
320 
322. 
> 
328. 
i 
329. 
331. 
332. 
148 
= 


PROGRESS IN ALLERGY: 


Wittich, 
1948. 
The first sentence of the summary should read as follows: 
vantages over ephedrine in that it is not ae by digestion and may be given 
orally. : 
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Physical Allergy in Dermatology, Stephan E St 


-M.D., F.A.C.A., Annals of Allergy, 6:617-623 (September-October), 1948. Tables 
I, II and IIT (pages 618-619) should read as follows 
TABLE I. HISTAMINE CONTENT OF SKIN AND BLOOD | 
Histamine content of skin Histamine content of — 
y (gamma)/gm. Author 
Nilzén 5 —24 Rose & Browne 0.023 — 0.08 
Pellerat & Murat 16 - 24 Nilzén 0.045 — 0.084 
1 y (gamma) = 0.001 mgm 
at TABLE. 11. HISTAMINE CONTENT OF SKIN IN NORMAL INDIVIDUALS 
r AFTER MECHANICAL STIMULATION 
¥ Average values from Nilzén 
Time Normal skin ‘heal 
= y (gamma)/gm. y (gamma)/gm. 
min. 7.6 ret 3 
>> min. 11.5 2 
50 min. 11.6 11.3 
TABLI Ill HISTAMINE CONTENT OF SKIN IN DERMOGRAPHIA 
AFTER MECHANICAL STIMULATION 
=~ Time Normal skin Wheal 
= y (gamma)/gm. (gamma)/gm. 
2 min. 13. 10.3 
5 min, 10.6 
, > 10 min. 16. 8. 
A Clinical Evaluation of Orthoxine in the ‘Tncahmens of Allergic Dise: ases, F’. W. 


M.D., F.A.C.A., ANNALS OF ALLERGY, 6 :664-666, 


Orthoxine has ad- 


a 
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LOS ANGELES SOCIETY OF ALLERGY 
At the annual meeting of the Los Angeles Society of Allergy (a Section of the 
Los Angeles County Medical Association), the following officers were elected for 
1949: Hyman Miller, M.D., President; Frank G. Crandall, Jr., M.D., Vice President ; 
- M. Coleman Harris, M.D., Secretary-Treasurer. These officers were installed at 
the January meeting of the Society. 


ARGENTINE SOCIETY OF ALLERGY 
_ The Directive Council of the Argentine Society of Allergy was changed December 
— 30, 1948, and the following members have been elected: Dr. Miguel Agustin Solari, 
Te President ; (Dr. Martorelli, resident ; Dr. E. Bachmann, 


CONNECTICUT ALLERGY SOCIETY 

The fall meeting of the Connecticut Allergy Society was held at the Hotel Bond, 
Hartford, October 27, 1948, with S. W. Jennes, M.D., Waterbury, presiding. An 
extremely interesting program including a round table discussion on “Asthma” was 
arranged by Drs. A. F. Roche and Vincent Cenci of Hartford. A spirited discussion 

of the various phases of the subject took place. Plans were initiated for the next 

_ meeting of the Society which will be held in the spring in conjunction with the annual 
_ meeting of the Connecticut State Medical Society. 


BRAZILIAN ALLERGY SOCIETY 
The Brazilian Allergy Society sponsored an Instructional Course in Allergy at Rio 


cational program. 
The Directory of the Brazilian Allergy Society for 1949 is as follows: Dr. Nelson 
Passarelli, President; Dr. Eleutherio Brum Negreiros, Vice President; Dr. Paulo 
- Dias da Costa, re-elected First Secretary; Dr. Jose Eduardo de Abreu, Second Sec- 
retary; Dr. Affonso de Negreiros Sayao Lobato, Treasurer; Dr. Percy Pereira dos 
Santos, Librarian; and Drs. Edgard Luz, Tamara Rubinstein, and Haroldo Cardoso 
de Castro, Advisory Board. 


THE INTERNATIONAL ASSOCIATION OF ALLERGISTS 
The International Association of Allergists has been officially notified by Professor 
J. Maisin, President of the Executive Committee, Permanent Bureau for the Co- 
_ ordination of International Congresses of Medical Sciences, a joint activity of the 
United Nations Educational, Scientific and Cultural Organizations and of the World 
Health Organization, that it has been accepted as a member of this Bureau. The 
IAA has been invited to participate in the work of a conference of this Bureau 
~ which will be held in Brussels from April 4 to April 9, 1949, under the auspices 
of UNESCO and the OMS. Professor A. Grumbach, Associate Professor, Preventive 
- Medicine and Bacteriology, Zurich University, a member of the Executive Com- 
_ mittee of the International Association of Allergists and one of the editors of the 
_ International Archives of Allergy and Applied Immunology, has been appointed 
by the Executive Committee of the International Association of Allergists as the 
official delegate to this conference. An invitation has been received to hold the first 


Congress at Zurich, 
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Zarate, and Osvaldo Crivelli, Auxiliaries; and Drs. Mariano R.,Castex, Caupolican 
Castilla, and Guido Ruiz Moreno, Advisers. 
q 
5 
_ de Janeiro November 16 to 26, 1948. These lectures will be published in a medical 
review. It is very interesting to learn that about 160 physicians registered for this 
first course in allergy, and we congratulate the Brazilian Allergy Society on its edu- 
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The Central Pennsylvania Allergy Society will hereafter be known as the Penn- 
sylvania Allergy Association. By an overwhelming vote of approval, it was deemed 
advisable to change the name because many members of the association are from all 
parts of the state. While many members are also members of either the Philadelphia 
Allergy Society or the Pittsburgh Allergy Society, it is important that it be known 
that these three groups are distinct and separate organizations. 

The spring meeting of the association will be held in Allentown on the first Wed- 
nesday in April, with Dr. Alexander Peters as chairman. The fall meeting in 1949 
will be held in Pottsville, with Dr. Joseph Ricchuiti as chairman. 

The following members were chosen as officers for the year 1949: Dr. Harvey 
Simmons, Harrisburg, President; Dr. Alexander Peters, Allentown, Vice President; 
Dr. Ralph M. Mulligan, Reading, Secretary-Treasurer. 

The following men were elected to the Board of Regents: Dr. Archibald Judd. 
Hamburg, and Dr. Stephen Lockey, Lancaster, Chairman (three years) ; Dr. Luther 
King, Meadville, and Dr. J. V. Foster, Jr., Harrisburg (two years); Dr. Alexander 
Peters, Allentown, and Dr. Warren Brubaker, Annville (one year). The president 
and the secretary-treasurer automatically become members of this body. 


THE AMERICAN COLLEGE OF PHYSICIANS OFFERS POSTGRADUATE COURSE 


The American College of Physicians has among its activities the organization and 
conduct of numerous, short intensive, advanced, postgraduate courses in Internal 
Medicine and its allied branches. On the schedule for the first half of 1949, it offers 
a course in “Diseases Caused by Immune Mechanisms,” under the direction of Dr. 
Leo H. Criep, Associate Professor of Medicine at the University of Pittsburgh School 
of Medicine. 

The course will cover the immunology, pharmacology, physiology, and clinical 
phases of diseases due to immune mechanisms. It will cover the fundamental con- 
cept of immunity, including antigen, antibody formation—antigen antibody reactions, 
histamine, anaphylaxis, and atopy. The following conditions will be discussed: 
erythroblastosis fetalis—transfusion reactions; atopic disorders; asthma, nasal al- 
lergy, atopic dermatosis, pediatric allergy, and serum disease pattern; allergy due to 
chemicals and drugs; cross sensitization; contact dermatitis and drug allergy; allergy 
due to infectious agents; bacteria and viruses—brucellosis, tuberculosis, rheumatic 
fever, scarlet fever, acute glomerular nephritis; periarteritis nodosa; diseases of 
doubtful etiology; rheumatoid arthritis and collagen diseases. 

This course will be organized and directed as a graduate course for internists and 
allergists and should appeal also to the pediatrician, rhinologist, and dermatologist. 
In view of the fact that several medical groups will be holding meetings in Atlantic 
City at this time—April 28-May 1, inclusive, 1949—the course, instead of being given 
at the University of Pittsburgh School of Medicine, will be given at Haddon Hall 
Hotel, Atlantic City, New Jersey. The class will be limited to a group of fifty. Fee 
to members of the American College of Physicians, $30; non-members, $60. 

For full information about details of the course, address the Executive Secretary, 
American College of Physicians, 4200 Pine Street, Philadelphia 4, Pa. ». * oh 


GENERAL NEWS 
Dr. Carl D. Marsh and Dr. David W. Goltman announce their association in the 
practice of Allergy and the removal of their offices to 36 South Bellevue, Memphis, 


Tennessee. 
ennessee 


Dr. Joseph F. Griggs of Claremont, California, presented a paper on “Bacterial 
Allergy in Chronic Brucellosis” at the Second Inter-American Congress on Brucel- 
losis held in Buenos Aires, November 22, The Congress was sponsored by the Pan 
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American Sanitary Bureau, Washington, D. C. Dr. Griggs’ paper will appear in a 
forthcoming issue of the ANNALS OF ALLERGY. 


We are pleased to announce the addition of Professor Piero Sangiorgi of Milan, 
Italy, to the Editorial Board of the International Archives of Allergy and Applied 
Immunology, the official publication of the International Association of Allergists, 
Inc. It is hoped that the first issue of this journal will appear early this spring. 
S. Karger, Basel, Switzerland, are the publishers of the Archives. Subscriptions may 
be made through Interscience Publishers, Inc., 214 4th Avenue, New York 3, N. Y. 
The subscription price is $10.00 a year. 

PROGRESS IN THE SCIENCE OF ALLERGY. Fortschritte der Allergielehre 

Vol. 11. Edited by Paul Kallés, M.D., Helsingborg, Sweden. New York and 

Basel: S. Karger, Medical Publisher. 352 pages. Illustrated. 


As in Volume 1, the principle of adhering to independent contributions, covering 
some special domain in research or clinic, has been continued. Equal consideration 
is given to theoretical and practical problems. 

Following a comprehensive introductory review (in German), the following chap- 
ters are presented: Jmmunochemistry by Dr. Elvin A. Kabat; Allergic Diseases in 
Animals by Dr. Fred W. Wittich; Indications for Bronchoscopic Therapy in Asthma 
and An Etiological Survey of Chronic Urticaria by Dr. George L. Waldbott; Present 
Status of Aerosol Therapy of the Lungs and Bronchi by Dr. Harold A. Abramson; 
The Diagnosis and Treatment of Allergies of the Nose and Paranasal Sinuses and 
Small Dosage Dust and Pollen Therapy by Dr. French K. Hansel; Allergy in the 
Middle Ear by Dr. Hjalmar Koch; Allergy in Diseases of the Skin by Dr. Holger 
Haxthausen; Allergy to Human Dander in Infantile Eczema by Dr. Frank A. Simon; 
Allergy of the Nervous System with Especial Reference to Migraine by Dr. Foster 
Kennedy with an Addendum on The Basis for Allergy in Diseases of the Nervous 
System. by Dr. Robert A. Cooke; Allergy as a Cause or a Mechanism in Dissemi- 
nated Sclerosis by Dr. Lewis Stevenson; Pharmacology of the Antihistaminics (in 
German) by Dr. R. Meier and Dr. K. Bucher; and The Clinical Application of the 
Histamine Antagonists (in German) by Paul Kallés and Dr. Liselotte Kalldés- 
Definer. 

Each subject is compactly reviewed in a masterful way by authorities in their 
respective fields. 


* 


NECROLOGY 


As the ANNALS goes to press, we regret very much to report the deaths of the 


following Active Fellows of the College: Dr. George C. Anglin, Toronto 5, Ontario, 
Canada; Dr. Voyle M. James, Hollywood, California; Dr. Philip J. Jordan, San 
Jose, California, and Dr. William A. Mowry, Madison, Wisconsin. Condolences 
have been sent to the bereaved families and obituaries will appear in the March- 
April issue. 


WE WISH TO ay 
ANNOUNCE THE Bay State Roap, 
OPENING OF THE z Boston, Mass. 


This clinic is under the direct supervision of a highly qualified allergist who was formerly on the 
staff of the New York Postgraduate Medical School and Hospital of Columbia University and chief 
of the Allergy Clinic at the Lincoln Hospital, New York City. 


Restricted to the diagnosis and treatment of all the allergic manifestations. 


Clinic hours are from 6-8 p.m. on Tuesdays. It is preferred that appointments be made in 
advance either by letter or telephone. 


TELEPHONES: KE 6-8404 (CO 6-6560 
Henry I. SHanon, M.D., Director A. Henry Lappin, M.D., Associate 
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BOOK REVIEWS 


PSYCHODYNAMICS AND THE ALLERGIC PATIENT. By Harold A. 
Abramson, M.D., with a Panel Discussion. 81 pages. 7 figures. Price $2.50. 
St. Paul and Minneapolis: The Bruce Publishing Company. 1948. 

This book, an official publication of The American College of Allergists, repre- 
sents the first step in the co-ordination of organizational allergy and psychodynamics. 
The object is to focus on the importance of emotional factors in the routine 
therapy of the allergic patient by both the allergist and the general practitioner. 

Besides two articles by the author, it records the first panel discussion on the 
role of psychodynamics and the allergic patient, arranged by allergists under the 
auspices of The American College of Allergists at its third annual meeting held in 
Atlantic City, New Jersey, June 8, 1947. 

Among the invited psychiatrists attending the meeting were Drs. O. Spurgeon 
English, Frank Fremont-Smith, J. A. P. Millet, Sandor Rado, and Edward Weiss. 
By bringing together authorities in the field of psychiatry and authorities interested 
in the immunologic aspects of the problem involved in treating the allergic patient, 
it was possible to take this first step in the consideration of the co-ordination of 
the disciplines of applied immunology and of psychodynamics on the same program 
in a constructive way. It may be mentioned that the reviewer notes that a result 
of this Symposium is reflected in the greater interest developed in the subject of 
psychodynamics by allergists. 

A chapter on the psychosomatic aspects of hay fever and asthma prior to 1900, 
by the author, is a chronologic history revealing that even in their relatively primi- 
tive therapy, our medical ancestors not only recognized the syndromes of hyper- 
sensitivity corresponding to what is now on an immunologic basis, but also stressed 
the relationship between the psyche and allergic diseases in no uncertain way. This 
chapter contains many suggestions for historical exploration in the field of psycho- 
dynamics in connection with allergic syndromes. 

The author's article on “Psychodynamics and the Allergic Patient” brings forth 
convincing evidence of the inadequacy of the histamine theory of allergy and the im- 
portance of emotional factors. The author feels that it is necessary to be specific in 
characterizing motivation by specific psychomotive forces and, in other cases, neuro- 
motive forces. The term “motive force” is not sufficiently specific to emphasize the 
primary role of the psyche which contains unmeasurable quantities. Various case 
records are given which classify allergic syndromes into those where immunologic 
factors are definitely always present and those where immunologic factors have 
not been proven. 

The book is neatly bound in durable board, is of good paper stock and has clear 
illustrations. All students of allergy and psychiatry will be stimulated by this free 
discussion of controversial questions. 


CLINICA MEDICA. Nino Marsiaj, M.D. 474 pages, 16 chapters, 39 illustrations. 
Published and edited in Buenos Aires: Bartolome U. Chiesino, Ameghino 838- 
Avellaneda, 1948. Price, $4.00. 

For many years Dr. Marsiaj, a faculty member of the University of Puerto Alegre, 
has had in mind a book for the advanced student of medicine. The comprehensive 
treatment of various cases encountered in the practice of modern Brazilian medicine 
makes it of outstanding value. It contains chapters on intestinal amoebiasis, myas- 
thenia gravis and several allergy-associated syndromes. Of particular interest to the 
allergists are the following chapters: 

1. Loeffler’s Syndrome, with illustrations and descriptions of procedures followed 

in recently attended cases, 
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BOOK REVIEWS 


Tropical Eosinophilia and its relation to Loeffler’s Syndrome, with a compara- 
tive chart of symptoms, evolutions, and treatment of the two, 

3. Horton’s Syndrome, in which the author makes a critical study of Horton’s 
theories and includes a clinical chart of cases treated under his supervision. 


Another section of the book to be considered by the allergist is the chapter 
devoted to Allergic Toxemia, its diagnosis, and treatment. : 

This readable and modern book is well conceived and would be an invaluable addi- 
tion to the library of the advanced medical student as well as to the practicing 
physician. The paper stock, print and illustrations are of good quality. The book 
is written in Spanish. * 


USE OF CEVITAMIC ACID IN THE SYMPTOMATIC AND 
CO-SEASONAL TREATMENT OF POLLINOSIS 


(Continued from Page 70) 


13. McDonald, F. M. and Johnson, H. H.: Ascorbic acid and arsphenamine ois 
matitis. Arch. Dermat. & Syph., 43:682, 1941. s 

14. Pijoan, N. and Lozner, E. L.: The physiological significance of Vitamin C in 
man. New England M. J., 231:14, 1944 (87 refrences). ; 

15. Rudra, M. N.: Role of manganese in the biological significance of ascorbic acid. 
Nature, 153:743, 1944. 

16. Ruskin, S. L.: Studies on parallel action of Vitamin C and calcium. Am. J. Dig. 
Dis., 5:408, 1938; Further contribution to comparative studies of physico- 
chemical properties of gluconate and cevitamate of calcium and vitamin C. 
Am. J. Dig. Dis., 5:676, 1938; Influence of Vitamin C on the anti-histamine 
action of various drugs. Arch. Otolaryngol., 36:853, 1942. 

17. Steinbach, M. M. and Klein, S. J.: Effect of ascorbic acid on tolerance to 
tuberculin. Proc. Soc. Exper. Biol. & Med., 35:151, 1936. 

18. Sulzberger, M. D. and Oser, B. L.: Influence of ascorbic acid of diet on sen- 
sitization of guinea pigs to neoarsphenamine. Proc. Soc. Exp. Biol. & Med. 
32:716, 1935. 

19. Walther, C.: Allergic pneumonia and Vitamin C. Ztschr. t. d. ges. re 
Med., 106:749, 1939. 

20. Walzer, M.: A critical review of the recent literature on the dust atopen and 
Vitamin C. J. Allergy, 10:74, 1938. 

21. Yoshikawa, K.: On the antiallergic effect of Vitamin C. Nagasaki Igakkai 
Zassi, 17:165, 1939. 
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